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(54) IMAGE DISPLAY DEVICE AND MANUFACTURING METHOD THEREFOR 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display device wiiich is 
superior in various ciiaracteristics, such as resolution, image quality and light 
emission efficiency, and in which an image can be enlarged easily and 
manufacturing cost can be reduced, and to provide the manufacturing method. 
SOLUTION: in the image display device, a plurality of light-emitting elements are 
arranged and the image is displayed corresponding to a prescribed image signal. 
The occupancy area of one light-emitting elements is set to 25 |jnn2 to 10,000 p 
m2, and it is mounted on a wiring substrate. At mounting, the enlargement 
transfer of two stages, which is a first transfer process for transferring the 
elements, so that they are detached much more than a state where the elements 
are arranged on a first substrate and holding them in a temporary holding 
member and a second transfer process for detaching the elements held by the 
temporary holding member much more and transferring them on a second 
substrate, is performed. A crystal growth layer, formed by the crystal growth of 
the light-emitting element, is mounted on the wiring substrate, so that it is 
inverted from that at the time of crystal growth in the normal direction of a 
substrate main face. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the image display device which occupancy area of said light 
emitting device of a piece is made or less [ 1 0000-micrometer ] into two by two or 

more [ 25-micrometer ], and is characterized by mounting said each light emitting 
device in the substrate for wiring, respectively in the image display device which 
two or more light emitting devices are arranged, and displays an image 
corresponding to a necessary picture signal. 

[Claim 2] The image display device according to claim 1 with which the ratio of 
the occupancy area for 1 pixel on the image display device concerned to the 
occupancy area of each light emitting device is characterized by or more 10 

being 40000 or less. 

[Claim 3] The image display device according to claim 2 with which the ratio of 
the occupancy area for 1 pixel on the image display device concerned to the 
occupancy area of each light emitting device is characterized by or more 10 
being 10000 or less. 

[Claim 4] Said light emitting device is an image display device according to claim 
1 characterized by consisting of a nitride semi-conductor light emitting device, an 
arsenide semi-conductor light emitting device, and a component chosen from the 
phosphide semi-conductor light emitting device. 



[Claim 5] Said light emitting device is an image display device according to claim 
1 characterized by constituting the pixel which consists of a group of three light 
emitting devices which changed wavelength mutually. 

[Claim 6] The image display device according to claim 1 characterized by forming 
the current holding circuit for [ which is electrically connected to said light emitting 
device, and flows this light emitting device ] carrying out current maintenance for 
every component. 

[Claim 7] Said current holding circuit is an image display device according to 
claim 1 characterized by being mounted in said substrate for wiring like [ it is 
formed in the shape of / according to individual / a chip, and ] each light emitting 
device. 

[Claim 8] The chip and said light emitting device of said current holding circuit in 
which said current holding circuit was formed are an image display device 
according to claim 7 characterized by having the size of abbreviation identitas. 
[Claim 9] While preparing the substrate for wiring which arranged necessary 
wiring in the shape of a matrix in the manufacture approach of the image display 
device which two or more light emitting devices are arranged, and displays an 
image corresponding to a necessary picture signal The manufacture approach of 
the image display device characterized by for the component occupancy area of 
the piece divided into the chip according to individual preparing two or more light 
emitting devices made or less [ 1 0000-micrometer ] into two by two or more [ 25- 
micrometer ], mounting so that this light emitting device may be connected to 
said wiring, and constituting an image display device. 

[Claim 10] The manufacture approach of the image display device according to 
claim 9 which carries out the laminating of the semi-conductor layer on the 
necessary substrate for component formation, and is characterized by 
dissociating for every light emitting device and mounting each of that separated 
light emitting device in said substrate for wiring after putting in order and forming 
said two or more light emitting devices in this semi-conductor layer. 
[Claim 11] The manufacture approach of the image display device according to 



claim 10 characterized by forming the slot which arrives at the field between the 
components of said light emitting device on the substrate front face of said 
substrate for component formation so that each light emitting device may be 
surrounded, making each light emitting device surrounded by this slot separate 
from said substrate for component formation, and mounting each of that 
separated light emitting device in said substrate for wiring. 
[Claim 12] Mounting to said substrate for wiring of each of said separated light 
emitting device is the manufacture approach of the image display device 
according to claim 10 characterized by carrying out by carrying in said substrate 
for wiring for every component, making the front face or rear face of a light 
emitting device stick to the fixture for adsorption. 

[Claim 1 3] The separation from said substrate for component formation of each 
of said light emitting device is the manufacture approach of the image display 
device according to claim 10 characterized by using the exposure of the energy 
beam from the rear face of this substrate for component formation. 
[Claim 14] The manufacture approach of the image display device according to 
claim 13 characterized by making each light emitting device on said substrate for 
component formation hold to the substrate for maintenance temporarily, making 
each light emitting device separate from said substrate for component formation 
after the exposure of said energy beam, and making each light emitting device 
hold to the substrate for maintenance temporarily [ said ] before the exposure of 
the energy beam from the rear face of said isubstrate for component formation. 
[Claim 15] The substrate for maintenance is the manufacture approach of the 
image display device according to claim 14 characterized by forming adhesion 
material in the whole surface and holding the front face of said light emitting 
device temporarily at the adhesion material temporarily [ said ]. 
[Claim 16] l\/lounting to said substrate for wiring of each of said separated light 
emitting device is the manufacture approach of the image display device 
according to claim 10 characterized by performing the electrode section on said 
front face of a light emitting device by being stuck to the electric conduction 



material on said substrate for wiring by pressure. 

[Claim 17] The manufacture approach of the light emitting device which carries 
out the laminating of the semi-conductor layer on a necessary substrate, and is 
characterized by separating each light emitting device also from said substrate 
while dissociating for every light emitting device after putting in order and forming 
two or more light emitting devices in this semi-conductor layer. 
[Claim 18] Said each light emitting device and said substrate, and separation of a 
between are the manufacture approach of the light emitting device according to 
claim 17 characterized by using the exposure of the energy beam from the rear 
face of this substrate. 

[Claim 19] The manufacture approach of the light emitting device according to 
claim 17 characterized by making said each light emitting device hold to the 
substrate for maintenance temporarily, making each light emitting device 
separate from said substrate after the exposure of said energy beam, and 
making each light emitting device hold to the substrate for maintenance before 
the exposure of said energy beam temporarily [ said ]. 
[Claim 20] The substrate for maintenance is the manufacture approach of the 
light emitting device according to claim 1 9 characterized by forming adhesion 
material in the whole surface and holding the front face of said light emitting 
device temporarily at the adhesion material temporarily [ said ]. 
[Claim 21] In the array approach of a component of arranging two or more 
components arranged on the first substrate on the second substrate The first 
imprint process which said component is imprinted [ process ] and makes this 
component hold to the member for maintenance temporarily so that it may be in 
the condition of having estranged from the condition that said component was 
arranged on said first substrate. The array approach of the component 
characterized by having the second imprint process which estranges further said 
component held temporarily [ said ] at the member for maintenance, and imprints 
it on said second substrate. 

[Claim 22] The array approach of the component according to claim 21 



characterized by the distance which the distance made to estrange at said first 
imprint process is the abbreviation integral multiple of the pitch of the component 
arranged on said first substrate, and is made to estrange at said second imprint 
process being the abbreviation integral multiple of the pitch of the component 
which the member for maintenance was made to arrange at said first imprint 
process temporarily [ said ]. 

[Claim 23] The array approach of the component according to claim 21 
characterized by having the process which hardens a component by resin after 
said first imprint process, the process which forms the electrode of said 
component on this resin, and the process which carries out the dicing of said 
resin. 

[Claim 24] Said component selectively imprinted from said first substrate is the 
array approach of the component according to claim 21 characterized by being 
said component which exists in the distance made to estrange when face to face 
is stood against the member for maintenance the first substrate and temporarily 
[ said / said ]. 

[Claim 25] It is the array approach of the component according to claim 21 
characterized by said said component imprinted selectively being said 
component which exists in the distance made to estrange when face to face is 
stood against the member for maintenance, and said second substrate 
temporarily [ said ] from the member for maintenance temporarily, 
[Claim 26] The array approach of the component according to claim 21 
characterized by locating next the component imprinted from the member for 
maintenance on said second substrate temporarily [ different / said ]. 
[Claim 27] It is the array approach of the component according to claim 21 
characterized by performing the imprint to said second substrate from the 
member for maintenance an imprint and temporarily [ to the member for 
maintenance / said ] temporarily [ said ] using either [ at least ] a mechanical 
means or an optical means from said first substrate. 
[Claim 28] Said mechanical means is the array approach of the component 



according to claim 27 characterized by being the means which can imprint a 
component selectively while applying mechanical energy to each component. 
[Claim 29] Said mechanical means is the array approach of the component 
according to claim 27 characterized by being the means which can imprint this 
component by adsorbing said component selectively. 

[Claim 30] Said optical means is the array approach of the component according 
to claim 27 characterized by imprinting selectively, adding the light energy by 
optical exposure to each component. 

[Claim 31] Said first substrate is the array approach of the component according 

to claim 30 characterized by being translucency. 

[Claim 32] It is the array approach of the component according to claim 31 
characterized by for said component being a semiconductor device which used 
the nitride semi-conductor, and said optical exposure being a laser beam. 
[Claim 33] Said component is the array approach of the component according to 
claim 21 characterized by being the component chosen from the light emitting 
device, liquid crystal controlling element, optoelectric-transducer, piezoelectric- 
device, thin film transistor component, thin-film diode component, resistance 
element, switching element, minute magnetic cell, and microoptics component, or 
its part. 

[Claim 34] Said component is the array approach of the component according to 

claim 21 characterized by being created on said first substrate. 

[Claim 35] The array approach of the component according to claim 21 

characterized by forming some wiring in said component where said component 

is held temporarily [ said ] at the member for maintenance. 

[Claim 36] Said some of wiring is the array approaches of the component 

according to claim 21 characterized by being an electrode pad. 

[Claim 37] In the manufacture approach of the image display device which has 

arranged the light emitting device or the liquid crystal controlling element in the 

shape of a matrix The first imprint process which said light emitting device or a 

liquid crystal controlling element is imprinted [ process ], and makes said light 



emitting device or a liquid crystal controlling element hold to the member for 
maintenance temporarily so that it may be in the condition of having estranged 
from the condition that the light emitting device or the liquid crystal controlling 
element was arranged on the first substrate, The manufacture approach of the 
image display device characterized by having the second imprint process which 
estranges further said light emitting device or liquid crystal controlling element 
held temporarily [ said ] at the member for maintenance, and imprints it on the 
second substrate, and the wiring formation process which forms wiring 
connected to said each light emitting device or a liquid crystal controlling element. 
[Claim 38] Said light emitting device or said liquid crystal controlling element is 
the manufacture approach of the image display device according to claim 37 
characterized by forming the pixel whose combination of two or more 
components corresponding to different wavelength is one. 
[Claim 39] The manufacture approach of the image display device according to 
claim 37 characterized by forming an electrode pad in said light emitting device 
or a liquid crystal controlling element, and wiring being formed by said electrode 
pad in said wiring formation process where said light emitting device or a liquid 
crystal controlling element is held temporarily [ said ] at the member for 
maintenance. 

[Claim 40] The image display device with which the crystal growth layer formed 
of the crystal growth of said light emitting device is characterized by inverting and 
being mounted in said substrate for wiring with the time of crystal growth In the 
direction of a normal of said substrate principal plane in the image display device 
which has the structure which arranged and mounted two or more light emitting 
devices on the substrate principal plane of the substrate for wiring. 
[Claim 41] It is the image display device according to claim 40 which said light 
emitting device has the crystal growth layer from which the substrate side at the 
time of crystal growth serves as an optical ejection aperture, and is characterized 
by separating it from the substrate for growth before said light emitting device is 
mounted In said substrate for wiring. 



[Claim 42] The 2nd electrode connected with the 1st electrode which the 1st 
conductive layer, a barrier layer, and the 2nd conductive layer are formed, and is 
connected with said 1st conductive layer with said 2nd conductive layer at said 
crystal growth layer which has the dip crystal face where said light emitting 
device inclined to the substrate principal plane is an image display device 
according to claim 40 characterized by making the height from the substrate for 
growth almost comparable. 

[Claim 43] It is the image display device according to claim 40 characterized by 
forming the 1st conductive layer, a barrier layer, and the 2nd conductive layer, 
dividing the 1st electrode connected with said 1st conductive layer, and the 2nd 
electrode linked to said 2nd conductive layer, respectively, and forming them on 
both sides of said crystal growth layer in the direction of a normal of said 
substrate principal plane at said crystal growth layer which has the dip crystal 
face where said light emitting device inclined to the substrate principal plane. 
[Claim 44] Said crystal growth layer is an image display device according to claim 
40 characterized by consisting of a nitride semi-conductor of the wurtzite mold 
formed of selective growth. 

[Claim 45] Said crystal growth layer is an image display device according to claim 
40 characterized by consisting of the hexagon-head drill configuration or 
hexagonal block configuration formed of selective growth. 
[Claim 46] The 1st electrode which forms the crystal growth layer used as the 
configuration which the substrate side opened with selective growth on the 
substrate for growth, forms the 1st conductive layer, a barrier layer, and the 2nd 
conductive layer in this crystal growth layer, constitutes a light emitting device, 
and is connected with said 1st conductive layer, The manufacture approach of 
the image display device characterized by forming the 2nd electrode linked to 
said 2nd conductive layer so that the height from the substrate for growth may 
become almost comparable, separating said crystal growth layer from said 
substrate for growth, and inverting and mounting in the substrate for wiring. 
[Claim 47] The manufacture approach of the image display device according to 



claim 46 characterized by connecting at least witli one side of said 1st and 2nd 
electrodes so that the height whose connection material is both may become 

almost comparable. 

[Claim 48] Mounting to said substrate for wiring is the manufacture approach of 
the image display device according to claim 46 characterized by carrying out by 
carrying in said substrate for wiring for every component, making the front face or 
rear face of a light emitting device stick to the fixture for adsorption. 
[Claim 49] The separation from said substrate for growth of each of said light 
emitting device is the manufacture approach of the image display device 
according to claim 46 characterized by using the exposure of the energy beam 
from the rear face of this substrate for growth. 

[Claim 50] It is the manufacture approach of the image display device according 
to claim 49 characterized by performing selectively the exposure of the energy 
beam for separating said each light emitting device to each light emitting device. 
[Claim 51] The manufacture approach of the image display device according to 
claim 49 characterized by making each light emitting device on said substrate for 
component formation hold to the substrate for an imprint, making each light 
emitting device separate from said substrate for growth after the exposure of said 
energy beam, and making each light emitting device hold to said substrate for an 
imprint before the exposure of the energy beam from the rear face of said 
substrate for growth. 

[Claim 52] The component mounting substrate with which the crystal growth layer 
formed of the crystal growth of said component is characterized by inverting and 
being mounted in said substrate for wiring with the time of crystal growth in the 
direction of a normal of said substrate principal plane in the component mounting 
substrate which has the structure which arranged and mounted two or more 
components on the substrate principal plane of the substrate for wiring. 
[Claim 53] Flat sides other than the dip crystal face where said crystal growth 
layer of each component inclined are component mounting substrates according 
to claim 52 characterized by being mounted so that it may become almost flat- 



tapped on a substrate front face. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A light emitting device is arranged in the shape of a matrix, 
and this invention is used for the image display device which performs image 
display according to a picture signal, the manufacture approach of the image 
display device, and its image display device, and relates to the manufacture 
approach of a suitable light emitting device. Moreover, it is related with the array 
approach of the component which imprints the component in which micro 
processing was carried out by especially the imprint process to a larger field, and 
the manufacture approach of an image display device about the array approach 
of arranging components, such as a semi-conductor light emitting device and a 
liquid crystal controlling element, in on a substrate etc., and the manufacture 
approach of an image display device. Furthermore, it is related with the 
manufacture approach of the image display device which devised the mounting 
direction of a light emitting device, the component mounting substrate which 
made the component arrange, and an image display device. 
[0002] 

[Description of the Prior Art] Various displays are developed as a thin lightweight 
image display device. For example, there are equipment using the light emitting 
diode (LED) as main categories of such an image display device, equipment 
using a liquid crystal display, equipment using a plasma display, etc. As for these 
image display devices, the applicability is spreading with progress of a computer 
technique, equipment with a magnitude of 30 to about 150cm is used for a 
television receiver, a video regenerative apparatus, the output unit of a game 



device, etc. in diagonal size, and it is used for tine monitoring screen of an 
automobile loading mold guide apparatus or image transcription equipment etc. 
in the thing of size smaller than it, for example. 

[0003] 

[Problem(s) to be Solved by the Invention] however, any of those image display 
devices - although - it has the problem in respect of the point of properties, such 
as resolution, brightness, optical output pair power efficiency, and image quality, 
and big-screen-izing and cost etc. For example, an array consists of equipment 
using the luminescence diode array which arranged light emitting diode in the 
shape of a matrix, using each light emitting diode collectively. However, each 
light emitting diode is contained by the pacl<age, respectively, and has the size of 
about several mm, consequently the magnitude which is 1 pixel will also become 
large, and resolution will fall. When the cost per pixel becomes high and 
constitutes especially the equipment of a big screen from an image display 
device using a luminescence diode array simultaneously, the product price will 
become high. 

[0004] In the image display device using a liquid crystal display, when substrates, 
such as glass which constitutes a display, are put into the film formation 
equipment made into the vacuum, and formation of components, such as a 
transistor, and formation of wiring are performed using the photolithography 
technique, especially it is going to make resolution of liquid crystal equipment 
high, the process control of micron order is needed. Therefore, process control 
strict with raising the yield of a product will be needed, and cost will become high 
in the case where it is going to create the liquid crystal display of a big screen. 
Moreover, a liquid crystal display has the angle-of-visibility dependency from 
which contrast and a hue change with the include angles to see, and it also has 
the problem that the reaction rate in the case of changing a color is slow. 
[0005] Moreover, with the equipment using a plasma display, the mechanism of 
producing discharge in the narrow space of a pixel unit, exciting a fluorescent 
substance by the ultraviolet radiation from the occurring ionization gas, and 



generating the light is used. With the equipment using a plasma display, for this 
reason, the luminous efficiency itself is not high and power consumption will 
increase. Moreover, the light from the outside depended on a fluorescent 
substance reflects, the trouble that contrast falls is also generated, and the 
problem said that the color reproduction range is narrow is also produced. 
[0006] therefore, the above-mentioned image display device - the any - 
although - it is not easy, and a manufacturing cost becomes high and large- 
sized screen-ization has become what had problems, such as resolution, a 
process, image quality, and luminous efficiency, respectively. 
[0007] Then, in view of the above-mentioned technical technical problem of this 
invention, it excels in many properties, such as resolution, and image quality, 
luminous efficiency, and big-screen-izing is easy and aims at offer of the image 
display device which can also realize reduction of a manufacturing cost. 
Moreover, other objects of this invention aim at offer of the manufacture 
approach for manufacturing the image display device of such high performance. 
Furthermore, the object of further others of this invention is offering the 
manufacture approach of the light emitting device which constitutes an image 
display device. In case this invention imprints the component by which micro 
processing was carried out to a larger field, it aims after an imprint at offering the 
array approach of the component which can also solve the problem of poor 
wiring, and the manufacture approach of an image display device further again, 
without spoiling alignment precision. 
[0008] 

[Means for Solving the Problem] In the image display device with which two or 
more light emitting devices are arranged, and, as for the image display device of 
this invention, display an image corresponding to a necessary picture signal, 
occupancy area of said light emitting device of a piece is made or less [ 10000- 
micrometer ] into two by two or more [ 25-micrometer ], and it is characterized by 
mounting said each light emitting device in the substrate for wiring, respectively. 
It is possible for each light emitting device itself to serve as minute size, and to 



arrange the light emitting device itself in high density at the substrate for wiring 
from occupancy area of said light emitting device of a piece being made or less 
[ lOOOO-mlcrometer ] into two by two or more [ 25-micrometer ]. 
[0009] In the suitable Image display device of this Invention, the ratio of the 
occupancy area for 1 pixel on the image display device concerned to the 
occupancy area of each light emitting device Is made or less [ 10 or more ] into 
40000, and is more preferably made or less [ 10 or more ] Into 10000. 
[0010] size with the minute light emitting device used for the Image display 
device of this Invention - with -- **** -- although It Is not limited especially If it is 
the component which can be mounted, as the example, devices, such as a light 
emitting diode and semiconductor laser, can be mentioned, and especially, It can 
choose and can constitute from a nitride semi-conductor light emitting device, an 
arsenide semi-conductor light emitting device, and a phosphide semi-conductor 
light emitting device. For colorizatlon of image display, such a light emitting 
device constitutes the pixel which consists of a group of three light emitting 
devices which changed wavelength mutually, and can carry out the thing of It. A 
color screen can consist of combining the light emitting device of each color of 
red, green, and blue typically here. 

[0011] Moreover, In the manufacture approach of the Image display device which 
two or more light emitting devices are arranged, and displays an image 
corresponding to a necessary picture signal, this invention is characterized by 
preparing two or more light emitting devices divided into the chip according to 
Individual, mounting so that this light emitting device may be connected to said 
wiring, and constituting an image display device while it prepares the substrate 
for wiring which arranged necessary wiring In the shape of a matrix. Since It 
mounts to the substrate for wiring after making high density complete each light 
emitting device possible [ arranging In the substrate for wiring ], since a light 
emitting device Is minute size, the yield Is good and big-screen-izing is also easy 
for It. 

[0012] In the manufacture approach of such an image display device, the 



laminating of tfie semi-conductor layer is carried out on the necessary substrate 
for component formation. After putting in order and forming two or more light 
emitting devices in this semi-conductor layer, it dissociates for every light emitting 
device. Can mount each of that separated light emitting device in the substrate 
for wiring, and the slot which arrives at the field between the components of a 
light emitting device on the substrate front face of the substrate for component 
formation is formed so that each light emitting device may be surrounded. Each 
light emitting device surrounded by this slot can be made to be able to separate 
from the substrate for component formation, and each of that separated light 
emitting device can be mounted in said substrate for wiring. 
[0013] As an example of the gestalt of more desirable operation, mounting to the 
substrate for wiring of each separated light emitting device can be performed by 
carrying in the substrate for wiring for every component, making the front face or 
rear face of a light emitting device stick to the fixture for adsorption, and the 
separation from the substrate for component formation of each light emitting 
device surrounded by the slot can use the exposure of the energy beam from the 
rear face of this substrate for component formation. Each light emitting device on 
the substrate for component formation is made to hold to the substrate for 
maintenance temporarily, each light emitting device may be made to separate 
from the substrate for component formation after the exposure of said energy 
beam, and each light emitting device may be made to hold to the substrate for 
maintenance before the exposure of this energy beam temporarily. In that case, 
adhesion material may be formed in the whole surface and, as for the substrate 
for maintenance, the front face of said light emitting device may be held 
temporarily at the adhesion material. Moreover, it may be made to perform 
mounting to said substrate for wiring of each separated light emitting device by 
sticking the electrode section on the front face of a light emitting device to the 
electric conduction material on said substrate for wiring by pressure. 
[0014] Moreover, this invention is offered also about the manufacture approach 
of the light emitting device which constitutes the above-mentioned image display 



device, and the manufacture approach of the light emitting device of this 
invention carries out the laminating of the semi-conductor layer on a necessary 
substrate, and after putting in order and forming two or more light emitting 
devices in this semi-conductor layer, while dissociating for every light emitting 
device, it is characterized by separating each light emitting device also from said 
substrate. 

[0015] As for said each light emitting device and said substrate, and separation 
of a between, in a desirable example of the manufacture approach of a light 
emitting device, it is desirable for the exposure of the energy beam from the rear 
face of this substrate to be used, and to make said each light emitting device 
hold to the substrate for maintenance temporarily, to make each light emitting 
device separate from said substrate after the exposure of said energy beam 
before the exposure of said energy beam, and to make each light emitting device 
hold to the substrate for maintenance temporarily. Moreover, adhesion material is 
formed in the whole surface and the front face of said light emitting device may 
be made, as for the substrate for maintenance, to be held at the adhesion 
material temporarily. 

[0016] In the array approach of a component of on the other hand arranging two 
or more components with which the array approach of the component of this 
invention was arranged on the first substrate on the second substrate The first 
imprint process which said component is imprinted [ process ] and makes this 
component hold to the member for maintenance temporarily so that it may be In 
the condition of having estranged from the condition that said component was 
arranged on said first substrate, It is characterized by having the second imprint 
process which estranges further said component held temporarily [ said ] at the 
member for maintenance, and imprints it on said second substrate. 
[0017] According to the above-mentioned approach, when a component is made 
to hold to the member for maintenance temporarily, distance between 
components Is enlarged and already becomes possible [ preparing an electrode 
with comparatively big size, an electrode pad, etc. using the spreading spacing ]. 



At the continuing second imprint process, since wiring wliich used an electrode 
with comparatively big size, an electrode pad, etc. of the member for 

maintenance temporarily is performed, even if it is the case that the size of final 
equipment is remarkable and big, as compared with component size, wiring can 
be formed easily. 

[0018] Moreover, the manufacture approach of the image display device of this 
invention of having applied the array approach of the above-mentioned 
component It is the approach of manufacturing the image display device which 
has arranged the light emitting device or the liquid crystal controlling element in 
the shape of a matrix. The first imprint process which said light emitting device or 
a liquid crystal controlling element is imprinted [ process ], and makes said light 
emitting device or a liquid crystal controlling element hold to the member for 
maintenance temporarily so that it may be in the condition of having estranged 
from the condition that the light emitting device or the liquid crystal controlling 
element was arranged on the first substrate, It is characterized by having the 
second imprint process which estranges further said light emitting device or liquid 
crystal controlling element held temporarily [ said ] at the member for 
maintenance, and imprints it on the second substrate, and the wiring formation 
process which forms wiring connected to said each light emitting device or a 
liquid crystal controlling element. 

[0019] According to the manufacture approach of the above-mentioned image 
display device, it consists of that the image display part of an image display 
device arranges a light emitting device or a liquid crystal controlling element in 
the shape of a matrix. The light emitting device or liquid crystal controlling 
element on the first substrate makes it high, dense condition, i.e., degree of 
integration, can perform and create micro processing, and becomes possible 
[ preparing an electrode with comparatively big size, an electrode pad, etc. using 
spacing which spread when it imprinted estranging to the member for 
maintenance temporarily ]. Therefore, wiring after the second imprint can be 
easily formed like the array approach of the above-mentioned component. 



[0020] This invention offers the image display device which devised to mounting 
of a light emitting device in addition to the above, and its manufacture approach. 
That is, the image display device of this this invention is characterized by for the 
crystal growth layer formed of the crystal growth of said light emitting device 
inverting with the time of crystal growth in the direction of a normal of said 
substrate principal plane, and being mounted in the substrate for wiring in the 
image display device which has the structure which arranged and mounted two 
or more light emitting devices on the substrate principal plane of the substrate for 
wiring. 

[0021] Moreover, in said configuration, as for the image display device of this 
invention, a light emitting device has [ the substrate side at the time of crystal 
growth ] a crystal growth layer used as an optical ejection aperture. Before each 
light emitting device is mounted in said substrate for wiring, can make it into 
dissociating-from substrate for growth structure, and it is set in said configuration. 
The 1st electrode by which the 1st conductive layer, a barrier layer, and the 2nd 
conductive layer are formed, and are connected to said crystal growth layer 
which has the dip crystal face where the light emitting device inclined to the 
substrate principal plane with said 1st conductive layer. The 2nd electrode linked 
to said 2nd conductive layer can be made into the structure where the height 
from the substrate for growth is made almost comparable. Moreover, it is the 
image display device which has the inverted crystal growth layer, and It has the 
1st conductive layer and the 2nd conductive layer which sandwich a barrier layer, 
and the 1st electrode connected with the 1st conductive layer and the 2nd 
electrode linked to the 2nd conductive layer can also be made into the structure 
which is divided, respectively and is formed on both sides of said crystal growth 
layer in the direction of a normal of said substrate principal plane. 
[0022] Furthermore, the manufacture approach of the image display device of 
this invention The 1st electrode which forms the crystal growth layer which will 
become if it becomes the configuration which the substrate side opened with 
selective growth on the substrate for growth, forms the 1st conductive layer, a 



barrier layer, and the 2nd conductive layer in this crystal growth layer, constitutes 
a light emitting device, and is connected with said 1st conductive layer, It is 
characterized by forming the 2nd electrode linked to said 2nd conductive layer so 
that the height from the substrate for growth may become almost comparable, 
separating said crystal growth layer from said substrate for growth, and inverting 
and mounting in the substrate for wiring. 

[0023] Moreover, the component mounting substrate of this invention is 
characterized by for the crystal growth layer formed of the crystal growth of said 
component inverting with the time of crystal growth in the direction of a normal of 
said substrate principal plane, and being mounted in said substrate for wiring in 
the substrate which has the structure which arranged and mounted two or more 
components on the substrate principal plane of the substrate for wiring. 
[0024] In the image display device of above-mentioned this invention, since the 
crystal growth layer of a light emitting device inverts in the direction of a normal 
of a substrate principal plane at the time of crystal growth, even if it is the case 
where an electrode side is formed in a crystal growth layer upside, it will be 
located in the bottom which stands face to face against the substrate for wiring 
by inversion, and electrical installation can be easily planned by forming a wiring 
layer on the substrate for wiring in the case of mounting. Therefore, it is not 
necessary to carry out a package gestalt, and a light emitting device can also be 
arranged to high density. 

[0025] Moreover, in the manufacture approach of the image display device of this 
invention, since a crystal growth layer is formed of selective growth, when the 
crystal growth layer which has the dip crystal face which inclined to the substrate 
principal plane simply can be formed, therefore a crystal growth layer is inverted, 
it becomes easy to use an ejection aperture as a top face at light. Moreover, 
electric connection with the substrate for wiring can be made an easy thing by 
making the 2nd electrode linked to said 2nd conductive layer the height from the 
substrate for growth become almost comparable. 
[0026] 



[Embodiment of the Invention] It explains to a detail, referring to a drawing 
hereafter about the manufacture approach of a light emitting device, the array 
approach of a component, and a component mounting substrate to the 
manufacture approach of the image display device which applied this invention, 
and an image display device, and a pan. 

[0027] Drawing 1 is drawing showing the layout of the important section of the 
image display device of the 1st example, and is illustrating the every 2 pixels 
important section to the vertical horizontal direction in drawing 1 . In the image 
display device of this example, two or more address lines ADDO and ADD1 which 
extended horizontally on the principal plane of the substrate 1 for wiring are 
formed, and two or more data lines DLR0-DLB1 which extended perpendicularly 
through the interlayer insulation film which is not Illustrated further are formed. As 
long as the substrate 1 for wiring is a substrate general-purpose to semi- 
conductor manufacture of a glass substrate, the metal substrate covered with 
synthetic resin or an insulating layer or a silicon substrate, etc., etc. and is a 
substrate which can be formed in the precision which can ask for the address line 
or the data line, It may be what kind of substrate. 

[0028] The address lines ADDO and ADD1 are formed of the combination of the 
conductive outstanding metallic material layer and the conductive outstanding 
semiconductor material layer, and a metallic material layer etc., and as shown in 
drawing 1 , they can make the line breadth large width of face as compared with 
the size M of light emitting diode. It can realize from mounting light emitting diode 
of minute size with which occupancy area of said light emitting device of a piece 
was made or less [ 1 0000-micrometer ] into two by two or more [ 25-micrometer ], 
and the delay by resistance of the address line in the case of scanning a pixel 
one by one, therefore making a necessary image output itself can be reduced as 
much as possible so that this may be explained below. These address lines 
ADDO and ADD1 are extended horizontally, and the one address line per each 
pixel passes. Therefore, the common address line is used for selection by the 
pixels which adjoin horizontally. 



[0029] The data lines DLR0-DLB1 are formed like the address line of the 
combination of the conductive outstanding metallic material layer and the 
conductive outstanding semiconductor material layer, and a metallic material 
layer etc., and they can also form the line breadth so that abbreviation one half 
extent of the monopoly area of the substrate 1 for wiring may be occupied, as 
shown in drawing 1 . Since occupancy area of the light emitting device of a piece 
is made or less [ 1 0000-micrometer ] into two by two or more [ 25-micrometer ] 
and light emitting diode of minute size is mounted like [ such large line breadth ] 
the address line, it Is possible. These data lines DLR0-DLB1 are extended 
perpendicularly, and the three data lines are used according to the number of 
light emitting diodes per each pixel. For example, the light emitting diode of the 
pixel of the upper left in drawing consists of the red light emitting diode DROO, 
green light emitting diode DGOO, and blue light emitting diode DBOO, and the data 
lines DLRO-DLBO are also formed for every luminescent color. The common data 
line Is used between the diodes of the luminescent color with the pixel same [ the 
data lines DLR0-DLB1 ] which adjoins perpendicularly. 

[0030] The Image display device of this example arranges light emitting diode In 
the shape of a matrix, and is a necessary picture signal (a video signal, i.e., the 
signal for animations, is included.), the following -- the same . Luminescence 
which responded is performed. As this actuation approach, the image display 
device of this example is driven with the same point sequential or same line 
sequential color TV system as an active matrix liquid crystal display. The double 
hetero structure multilayer crystal of the gallium nitride system which grew on the 
sapphire substrate as blue and a green object for light emitting diodes can be 
used for light emitting diode, and the double hetero structure multilayer crystal of 
the aluminum-arsenide gallium or indium phosphide aluminum gallium system 
which grew on the gallium arsenide substrate as an object for red light emitting 
diodes can be used for it. Although light emitting diode constitutes the pixel which 
consists of a group of three light emitting devices which changed wavelength 
mutually, the group of different wavelength may be a group of red, green, and not 



only blue but other colors. 

[0031] Subsequently in the image display device of this example, the red light 
emitting diodes DROO, DR01, DR10, and DR11, the green light emitting diodes 
DGOO, DG01 , DG1 0, and DG1 1 , and the blue light emitting diodes DBOO, DB01 , 
DB10, and BG1 1 are horizontally located in a line in each pixel. For example, 
diode Is arranged in order of the red light emitting diode DROO, green light 
emitting diode DGOO, and the blue light emitting diode DBOO, and, as for the light 
emitting diode of the pixel of the upper left in drawing, these three light emitting 
diodes constitute the group of one pixel. 

[0032] Here, each light emitting diode has the configuration of an abbreviation 
square, respectively, for example, and has the chip structure mounted still in [ a 
minute package condition (for example, below 1mm size extent) ] the state with 
the condition of not packing. Although not illustrated about the detailed layer 
system of light emitting diode, the flat-surface configuration of light emitting diode 
is an abbreviation square, It is mounting the light emitting diode chip of the 
abbreviation square, and the array of the shape of a matrix of light emitting diode 
consists of layout patterns of drawing 1 , respectively. The location of each light 
emitting diode is a location corresponding to the crossover location of the 
address lines ADDO and ADD1 and the data lines DLR0-DLB1, it connects with 
the address line electrically through the electrode putt section 1 1 linked to the 
address line, and each light emitting diode is similarly connected to the data line 
electrically through the electrode putt section 12 linked to the data line. The 
electrode pad section 1 1 is a small strip region which extends perpendicularly, 
and the electrode pad section 12 is a small strip region which extends 
horizontally. It connects with the address line and the data line electrically 
through these electrode pad sections 11 and 12, and each light emitting diode is 
driven by the point sequential or line sequential method. 

[0033] Since the component occupancy area of the light emitting diode of a piece 
Is two or less [ 10000-micrometer ] or more [ 25-micrometer ] in two, as for the 
size of each light emitting diode of an abbreviation square, let one of them be the 



size of 5 to about 100 microns, such minute size - witli - **** - each liglit 
emitting diode is mounted in the substrate 1 for wiring as a light emitting diode 
mounted in the substrate for wiring with a minute package condition or the 
condition of not pacl<lng. For manufacture of each diode, it can manufacture 
using the manufacture approach of the desirable below-mentioned light emitting 
diode. On the other hand, in the image display device of this example, the pitch 
per pixel is perpendicular and V, and it is horizontal, and it is H, for example, is 
set as the range of 0.1 to 1 millimeter. As an image display device for the object 
for animations (a television receiver, video equipment, game device), or 
information (for example, for computers), this A 30 to 150cm thing is suitable in 
diagonal size, and a 300,000 to about 2 million pixels thing is desirable practically 
in general at the case where the number of pixels makes RGB 1 pixel in all. 
Moreover, it is because it is desirable also from human being's vision property to 
make a pixel pitch into 1 millimeter (animation display for several persons) from 
0.1 millimeters (personal highly minute display) as an image display device of a 
direct viewing type. Therefore, it is desirable that the ratio of the occupancy area 
for 1 pixel on the image display device concerned to the occupancy area of each 
light emitting diode is 40000 or less [ 10 or more ] in the case where one of them 
makes light emitting diode the size of 5 to about 100 microns, and it is more 
desirable that it is [ or more further 10 ] 10000 or less. 
[0034] Typically, the size of a 0.3mm mail angle is a chip size before a resin 
package, and when the light emitting device of the usual image display device 
gives it a resin package, it will exceed 1 millimeter. When it follows, for example, 
a pixel pitch is temporarily made into 5mm It will be restored to the numeric value 
whose ratio of the occupancy area for 1 pixel on the image display device to the 
occupancy area of each of said light emitting diode is one to about two. It is 
40000 or less [ 10 or more ] preferably as range of the ratio of the occupancy 
area for 1 pixel on the image display device to the occupancy area of each light 
emitting diode like this example. It is or more 10 10000 or less range still more 
preferably, and the typical image display device usual [ from the range of this 



example ] has become that from which the range of the ratio separated. 
[0035] Although it is in the background of the image display device of this 
example to use the light emitting diode of such a detailed chip size, even if it is a 
detailed chip size, it is shown as follows that sufficient brightness is obtained. 
That is, as an indoor type display, values required as the sufficient brightness are 
about two 500 cd/m, and if this is converted into an optical output, they will also 
serve as red and each green and blue color with 5 W/m2 in general. What is 
necessary is for the range of a count top just to be 0.017 to 1 .7 microwatts about 
the average optical output of one light emitting diode, in order for an image 
display device to realize this. If dependability is considered here, assuming that it 
is usually equivalent to light emitting diode As light emitting diode mounted in the 
substrate for wiring that light emitting diode should just have the size of 100 
square micron extent from a 1 square micron even if it adds some margins when 
the actuation current density is made equivalent It becomes dependability and 
what the field of brightness is enough as to set the occupancy area of the light 
emitting diode of a piece or less [ 1 0000-micrometer ] to two by two or more [ 25- 
micrometer ]. 

[0036] each light emitting diode mounted with minute size has the size like ****, is 
formed on the substrate for component formation like the manufacture approach 
mentioned later, and is separated for every chip after that - having - the 
condition of not packing, or a minute package condition - with - **** - it is 
mounted. The condition of not packing points out the condition of having not 
performed processing which covers the outside of diode chips, such as resin 
shaping, here. Moreover, although a minute package condition is in the condition 
covered by thin thick resin etc., it points out the condition of having fitted in size 
(for example, thing of 1mm or less extent) smaller than the usual package size. 
The light emitting diode used for the image display device of this example is 
mounted on the substrate for wiring in size only with detailed part without a 
package or part with a minute package so that it may be explained in full detail by 
the below-mentioned manufacture approach. 



[0037] Next, the image display device of tine 2nd example Is explained, referring 
to drawing 2 and drawing 3 . This example Is a modification of the image display 

device of said 1st example, and the current holding circuit electrically connected 
especially to each light emitting diode is the example mounted In the shape of a 
chip. 

[0038] The structure for 1 pixel (V1xH1) of the Image display devices of this 
example is shown by the layout pattern of drawing 2 . Address-line ADD and two 
power-source lines PW1 and PW2 which extend horizontally on the same 
substrate 21 for wiring as the thing of the 1st example are formed at the 
necessary spacing. These address-lines ADD and two power-source lines PW1 
and PW2 are formed of the combination of the conductive outstanding metallic 
material layer and the conductive outstanding semiconductor material layer, and 
a metallic material layer etc., and let the line breadth be large width of face as 
compared with the size of the chip of a light emitting diode or a current holding 
circuit. Moreover, in the same pixel, the signal lines DLR, DLG, and DLB for 
every light emitting diode are perpendicularly formed at the necessary spacing, 
and these signal lines DLR, DLG, and DLB are also formed with the same 
structure as address-line ADD, and a dimension. 

[0039] In the Image display device of this example, light emitting diodes DR, DG, 
and DB are arranged in the shape of a matrix, and luminescence according to a 
necessary picture signal Is performed. In the pixel concerned, diode is arranged 
in order of the red light emitting diode DR, green light emitting diode DG, and the 
blue light emitting diode DB, and these three light emitting diodes constitute the 
group of one pixel, each light emitting diodes DR, DG, and DB - size with a 
respectively minute abbreviation square ~ with ~ **** ~ it is the same as that of 
the above-mentioned example to have the mounted chip structure. Each light 
emitting diodes DR, DG, and DB are mounted in the field between the power- 
source line PW1 and the power-source line PW2. 

[0040] And in the image display device of this example, the current holding circuit 
PT for [ which is electrically connected to each light emitting diodes DR, DG, and 



DB, and flows each light emitting diodes DR, DG, and DB ] carrying out current 
maintenance is formed for every component, this current holding circuit PT is a 
circuit which consists of a transistor mentioned later and circuitry which has 
capacity, and forms especially the current holding circuit PT in the shape of 
[ according to individual ] a chip -- having -- minute size - with - **** -- it is 
mounted in the substrate 21 for wiring. In this example, each light emitting diodes 
DR, DG, and DB and said current holding circuit chip in which the current holding 
circuit PT was formed have the chip size of abbreviation identitas, and 
component occupancy area of the light emitting diode of a piece is made or less 
[ 10000-micrometer ] into two by two or more [ 25-micrometer ], and occupancy 
area of the chip of the current holding circuit PT of a piece is similarly made or 
less [ 10000-micrometer ] into two two or more [ 25-micrometer ]. By considering 
as the chip size of such abbreviation identitas, mounting at the same mounting 
process is attained and a production process can be realized easily. Each 
[ these ] current holding circuit PT is formed in the field between the power- 
source line PW1 and address-line ADD. 

[0041] Between each light emitting diodes DR, DG, and DB and the current 
holding circuit PT and between each signal lines DLR, DLG, and DLB, or 
address-line ADD and the power-source lines PW1 and PW2, the wiring sections 
22-26 are formed from the need for wiring. The wiring section 22 is a band-like 
small region which makes it a longitudinal direction perpendicularly, and 
connects the power-source line PW2 with light emitting diode. The wiring section 
23 is a strip region which makes it a longitudinal direction perpendicularly, and 
connects between the current holding circuits PT for holding the current which 
drives light emitting diodes DR, DG, and DB and the light emitting diodes DR, DG, 
and DB of those, respectively. After the wiring section 24 extends horizontally 
from light emitting diode, in order to connect with the power-source line PW1 , it is 
the band-like field which extended vertically, and connects between the current 
holding circuit PT and the power-source lines PW1. The wiring section 25 is a 
band-like small region which makes it a longitudinal direction perpendicularly, 



and connects between the current holding circuit PT and address-line ADD. The 
wiring section 26 is the band-lil^e small region which extended horizontally, and 
connects between the current holding circuit PT and signal lines DLR, DLG, and 
□LB, respectively, each [ these ] wiring sections 22-26 ~ each light emitting 
diodes OR, DG, and DB - minute size - with - **** ~ what can lay electric 
conduction material for junction which is mentioned later when it mounts in the 
substrate for wiring ~ it is ~ the chip of the current holding circuit PT ~ the same - 
- minute size ~ with ~ **** ~ electric conduction material for junction which is 
later mentioned also when it mounts in the substrate for wiring can be laid. 
[0042] Drawing 3 is the circuit diagram of the shown image display device of this 
example drawing 2 . Among drawing, diode 31 is light emitting diode and emits 
light in a predetermined color according to a picture signal. In addition, although 
diodes 31 are three colors of red, green, and blue and three diodes 31 horizontal 
and located in a line constitute one pixel, in order to simplify explanation, it is 
shown by the inside of the circuit diagram of drawing 3 , without distinguishing a 
color. The transistors 32 and 33 and capacity 34 which were connected to this 
diode 31 constitute a current holding circuit. A transistor 32 is connected to diode 
31 and a serial between the power-source line PW1 and the power-source line 
PW2, when a transistor 32 is an ON state, it restricts, and diode 31 emits light. 
One side of the power-source line PW1 and the power-source line PW2 supplies 
a touch-down electrical potential difference, and another side supplies supply 
voltage. One side of the source drain field of the transistor 33 which functions as 
one terminal and switching transistor of capacity 34 connects with the gate of this 
transistor 32. The source drain field of another side of this transistor 33 is 
connected to the signal line DL with which a picture signal is supplied, and the 
gate of this transistor 33 is connected to address-line ADD which extends 
horizontally. 

[0043] It means that address-line ADD has the structure where level is selectively 
changed by the shift register circuit 36, for example, only one of two or more 
address lines shifts to a high level, and the level address was chosen. A signal 



line DL is wiring for telling an image (image) signal to each light emitting diode 31, 
and one signal line DL corresponds to each 31 1 light emitting diodes. Although 

the level shift of the address-line ADD is selectively carried out by the shift 
register circuit 36, a signal line DL is scanned by the shift register transfer gate 
circuit 35, and a picture signal is supplied to the selected signal line DL through 
the shift register transfer gate circuit 35. 

[0044] The capacity 34 which connects with the gate of a transistor 32 and is 
connected to one source drain field of a transistor 33 has the function to maintain 
the potential of the gate of a transistor 32 when a transistor 33 will be in an OFF 
state. Thus, since gate voltage can be maintained even when a transistor 33 
becomes off, it is possible to continue driving light emitting diode 31. 
[0045] Actuation is explained briefly here. If an electrical potential difference is 
impressed to level address-line ADD from a shift register circuit 36 and the 
address is chosen, the switching transistor 33 of the selected line will be in an 
ON state. Then, if a picture signal is added to the signal line DL which has 
extended perpendicularly as an electrical potential difference, the electrical 
potential difference will arrive at the gate of a transistor 32 through a switching 
transistor 33, but capacity 34 also stores electricity the gate voltage 
simultaneously, and it operates so that the capacity 34 may maintain the gate 
voltage of a transistor 32. Even when the potential of the address line concerning 
selection will change to a low again and a transistor 33 will be in an OFF state 
after selection actuation of horizontal address-line ADD stopped namely, capacity 
34 can continue holding the gate voltage at the time of selection until capacity 34 
continues maintaining gate voltage and the next address selection produces it 
theoretically. While this capacity 34 is maintaining gate voltage, it is also possible 
for a transistor 32 to perform actuation according to that maintained electrical 
potential difference, and to continue passing an actuation current to light emitting 
diode 31. Thus, by keeping long the time amount to which light emitting diode 31 
is emitting light, even if it makes low the actuation current of each light emitting 
diode, the brightness of the whole image can be made high. 



[0046] Next, it explains as the 3rd example, referring to drawing 4 thru/or drawing 
12 about the manufacture approach of the image display device of this invention. 
In addition, before being able to use the manufacture approach of this image 
display device also as the manufacture approach of a light emitting device as it is 
and mounting to the substrate for wiring, the explanation to a process is also 
explanation of the manufacture approach of a light emitting device. 
[0047] As shown in drawing 4 , first, the sapphire substrate 51 is prepared, and 
after forming the low temperature which is not illustrated and a hot buffer layer, 
the laminating of the 2nd conductivity-type cladding layer 52, a barrier layer 53, 
and the 1st conductivity-type cladding layer 54 is carried out one by one. The 
sapphire substrate 51 turns into a substrate for component formation. The 2nd 
conductivity-type cladding layer 52, a barrier layer 53, and the 1st conductivity- 
type cladding layer 54 can use a metaphor as a gallium nitride system crystal 
growth layer here, when manufacturing blue and green light emitting diode. Of 
growth of such each class, the light emitting diode of double hetero structure with 
pn junction is formed on the sapphire substrate 51. 

[0048] Next, as shown in drawing 5 , using a photolithography technique, further, 
using vacuum evaporationo and reactive ion etching, n mold electrode 55 is 
formed so that it may connect with the 2nd conductivity-type cladding layer 52, 
and p mold electrode 56 is also formed so that it may connect with the 1st 
conductivity-type cladding layer 54 further. The separation slot 57 is formed in 
the place in which each electrodes 55 and 56 were formed for every component 
so that the perimeter of each component may be separated. Although the pattern 
of this separation slot 57 becomes grid-like in order to make into the shape of a 
square light emitting diode generally left behind, it may not be limited to this but 
other configurations are sufficient as it. The depth of this separation slot 57 is the 
depth which the principal plane of the sapphire substrate 51 exposes, and the 
2nd conductivity-type cladding layer 52 was separated by this separation slot 57. 
The size of the light emitting diode made into the shape of a square is the 
magnitude of extent by which the occupancy area is made two or less [ 1 0000- 



micrometer ] or more [ 25-micrometer ] by two, and the size of one side follows 
and are 5 micrometers tliru/or 100 micrometers. 

[0049] As shown in drawing 6 , the substrate 60 for maintenance is prepared 
temporarily. The substrate 60 for maintenance is a substrate for holding, when 
imprinting each light emitting diode temporarily [ this ]. The adhesion material 
layer 61 is applied to the front face of the substrate 60 for maintenance 
temporarily [ this ], and the front face 62 of that adhesion material layer 61 is 
stuck to the light emitting diode side with which the separation slot 57 was 
already formed by pressure. Then, the front-face side of each light emitting diode 
will adhere to the front face 62 of the adhesion material layer 61 . 
[0050] Next, as shown in drawing 7 , it irradiates so that high power pulse 
ultraviolet laser, such as excimer laser light, may be penetrated from the rear- 
face side of the sapphire substrate 51 to a front-face side as a energy beam. By 
the exposure of this high power pulse ultraviolet laser, between the sapphire 
substrates 51 and the 2nd conductivity-type cladding layers 52 which are a 
crystal layer near the interface of the 2nd conductivity-type cladding layer 52 
grade which are the sapphire substrate 51 and a crystal layer can be easily 
exfoliated so that a gallium nitride layer may decompose into nitrogen gas and a 
metal gallium, and the junction force between that 2nd conductivity-type cladding 
layer 52 and sapphire substrate 51 may become weak, consequently it may be 
shown drawing 8 2. 

[0051] After exfoliating the sapphire substrate 51, each light emitting diode is 
held in the condition of having been detached by the component temporarily at 
the adhesion material layer 61 of the substrate 60 for maintenance, and as 
shown in drawing 9 , it adsorbs the field of the 2nd conductivity-type cladding 
layer 52 with the fixture 70 for adsorption. Adsorption required of decompressing 
the internal pressure of the adsorption hole 71 prepared in the fixture 70 for 
adsorption concerned in the place where the adsorption section 72 of the fixture 
70 for adsorption touched the rear face of the 2nd conductivity-type cladding 
layer 52 is performed. 



[0052] In the place to which the rear face of the 2nd conductivity-type cladding 
layer 52 of the light emitting diode concerning adsorption fully stuck, the fixture 
70 for adsorption is separated from the substrate 60 for maintenance temporarily, 
and the light emitting diode applied to adsorption as shown in drawing 10 is 
removed from the substrate 60 for maintenance according to an individual 
temporarily. 

[0053] Although even this serves as the manufacture approach of the light 
emitting device of the small size according to individual, an image display device 
is succeedingly manufactured by mounting in the substrate for wiring, the minute 
size by which drawing 11 is drawing showing a condition just before mounting 
light emitting diode with which the substrate 80 for wiring is adsorbed by the 
fixture 70 for adsorption, and, as for this light emitting diode, occupancy area of 
the component of a piece is made two or less [ 1 0000-micrometer ] or more [ 25- 
micrometer ] by two - with - **** - it is constituted. In this phase, the substrate 
80 for wiring is already prepared and the wiring electrodes 81 , such as a 
necessary signal line, the address line, a power-source line, and a grounding 
conductor, are already formed on this substrate 80 for wiring. As long as the 
substrate 80 for wiring is a substrate general-purpose to semi-conductor 
manufacture of a glass substrate, the metal substrate covered with synthetic 
resin or an insulating layer or a silicon substrate, etc., etc. and is a substrate 
which can be formed in the precision which can ask for the address line or the 
data line, it may be what kind of substrate. On the wiring electrode 81 , the 
electric conduction material 82 for junction is formed. This electric conduction 
material 82 for junction should just be an ingredient which achieves electric 
connection, deforming by being stuck by pressure. 

[0054] Next, as shown in drawing 12 , bring the fixture 70 for adsorption close to 
the substrate 80 for wiring, light emitting diode is made to stick to a necessary 
location by pressure, and the light emitting diode concerned is mounted. 
Although the electric conduction material 82 for junction deforms by sticking by 
pressure of the light emitting diode in this condition of not packing, it is certainly 



fixed and mounting is completed. The image display device with which the pixel 
was arranged in the shape of a matrix by repeating the mounting activity of such 
light emitting diode about all diodes, and performing it is completed. It can mount 
with the condition with the same said of a current holding circuit of not packing, 
and the circuitry which has a current holding circuit can also be manufactured 
easily. 

[0055] By using the manufacture approach of the image display device of this 
example, means, such as laser, are unnecessary to the formation of a minute 
chip of the light emitting diode and circuit element which are formed on the light 
emitting diode formed on a gallium nitride substrate, or a silicon substrate, and 
can form a minute chip in it with the combination of ETCHIGGU for the polish 
from a substrate rear face, grinding, chemical etching, or separation slot 
formation. 

[0056] In addition, although the above-mentioned example explained the 
example which adsorbs light emitting diode one [ at a time ], and mounts it, by 
using the fixture in which two or more adsorption sections were formed, it is also 
possible to raise the productivity, when forming a component on a silicon 
substrate or a compound semiconductor substrate, it is not limited to the 
exposure of a energy beam, but the polish from a substrate rear face, grinding, 
and chemical etching may be used. 

[0057] Since LED (light emitting diode) which is a light emitting device is 
expensive, the image display device using LED is made as for it to low cost by 
manufacturing much LED chips from one wafer as mentioned above. That is, the 
thing of about 300-micrometer angle is made the LED chip of dozens of 
micrometer angle for an LED chip size as mentioned above, and if it is connected 
and an image display device is manufactured, the price of an image display 
device can be lowered. 

[0058] then, each component -- a degree of integration - techniques, such as a 
thin film replica method which form highly, and it is made to move, making a 
large field estrange each component by imprint etc., and there is a technique 



which constitutes comparatively big displays, such as an image display device, 
for example, is indicated by U.S. Pat. No. 5438241, and the formation approach 
of the transistor array panel for a display indicated by JP,1 1-142878,A, are 
known. In U.S. Pat. No. 5438241, the imprint approach by which the component 
densely formed on the substrate is rearranged at ** Is indicated, and after 
imprinting a component to an elasticity substrate with adhesives, an elasticity 
substrate is elongated in the direction of X, and the direction of Y, acting as the 
monitor of spacing and the location of each component. And each component on 
the elongated substrate is imprinted on a necessary display panel. IVIoreover, 
with the technique indicated by JP,1 1 -1 42878,A, the whole imprint of the thin film 
transistor which constitutes the liquid crystal display section on the 1st substrate 
is carried out on the 2nd substrate, and the technique selectively imprinted from 
the 2nd substrate to the 3rd substrate corresponding to a pixel pitch next is 
indicated. 

[0059] However, the following problems arise with the above techniques. First, as 
for the imprint approach which rearranges to ** the device densely formed on the 
above-mentioned substrate, only the chip size (>=20micrometer) has [ the device 
location ] the essential problem of shifting, by min by which location of the 
adhesion side of a device chip the fix point at the time of expanding of an 
elasticity substrate (supporting point) becomes. Therefore, the precision position 
control for every device chip becomes indispensable. Therefore, formation of the 
highly minute TFT array panel which needs the alignment precision of about at 
least 1 micrometer takes great time amount at alignment including the location 
measurement and control for every TFT device chip. Furthermore, in the imprint 
to a resin film with a big coefficient of thermal expansion, alignment precision 
tends to be spoiled by the temperature / stress fluctuation before and behind 
positioning. There is a very big problem in adopting as mass production 
technology from the above reason. 

[0060] Moreover, with the technique indicated by JP,1 1-142878,A, a wiring 
electrode etc. is created after a final imprint. However, after the high integration 



for high-speed operation or low-cost-izing asl<s for making small component 
sizes, such as a thin film transistor and a light emitting device, and it arranges a 
component in the location of a necessary pixel pitch by it It is necessary to form 
wiring in the condition of being arranged in the field which the component chip 
made detailed was able to extend, and technical problems, such as poor wiring, 
will newly spout from the problem of the location precision of a component in the 
case where a wiring layer etc. is formed. 

[0061] Then, in case the component by which micro processing was carried out 
is imprinted to a larger field, the array approach of a component that the problem 
of poor wiring can also solve after an imprint, without spoiling alignment precision, 
and the manufacture approach of an image display device are needed. Then, the 
array approach of this component and the manufacture approach of an image 
display device are explained hereafter. 

[0062] The array approach of the component of a [two-step amplification replica 
method] book operation gestalt, and the manufacture approach of an image 
display device Two steps of amplification imprints which imprint to the member 
for maintenance temporarily so that it may be in the condition of having 
estranged the component created on the first substrate with the high degree of 
integration rather than the condition that the component was arranged on the first 
substrate, estrange further said component subsequently to the member for 
maintenance held temporarily, and imprint it on the second substrate are 
performed. In addition, although the imprint is made into two steps with this 
operation gestalt, an imprint can also be made into three steps or the multistage 
story beyond it according to whenever [ amplification / which estranges and 
arranges a component ]. 

[0063] Drawing 13 and drawing 14 are drawings showing the fundamental 
process of a two-step amplification replica method, respectively. First, a 
component 92 like a light emitting device or a liquid crystal controlling element is 
densely formed on the first substrate 90 shown in (a) of drawing 13 . When a 
liquid crystal controlling element forms a liquid crystal panel as a final product. 



they are components, such as a thin film transistor which controls the orientation 
condition of liquid crystal. By forming a component densely, the number of the 
components generated by per each substrate can be made [ many ], and product 
cost can be lowered. Although for example, a semi-conductor wafer, a glass 
substrate, a quartz-glass substrate, a sapphire substrate, a plastic plate, etc. are 
substrates in which component formation is possible variously, the first substrate 
90 may form each component 92 directly on the first substrate 90, and may 
arrange what was formed on other substrates. 

[0064] Next, as shown in (b) of drawing 13 , each component 92 is imprinted 
from the first substrate 90 by the member 91 for maintenance temporarily which 
is shown by the drawing destructive line, and each component 92 is held on the 
member 91 for maintenance temporarily [ this ]. The component 92 which adjoins 
here is estranged and is allotted in the shape of a matrix like a graphic display. 
That is, a component 92 is imprinted so that between components may be 
extended also in the x directions, respectively, but it imprints so that between 
components may be extended also in the direction vertical to x directions of y, 
respectively. Especially the distance estranged at this time is not limited, but can 
be made into the distance which took into consideration resin section formation 
at a consecutive process, and formation of an electrode pad as an example. 
When it imprints from the first substrate 90 on the member 91 for maintenance 
temporarily, all the components on the first substrate 90 can be estranged and 
imprinted. In this case, the size of the member 91 for maintenance should just be 
more than the size that multiplied by the distance estranged in the number of the 
components 92 allotted in the shape of a matrix (x directions and the direction of 
y respectively) temporarily. Moreover, some components on the first substrate 90 
are able to estrange and imprint on the member 91 for maintenance temporarily. 
[0065] The imprint of the component 92 to the member 91 for maintenance 
irradiates heat and light locally, after applying the resin which can carry out using 
the mechanical means using the necessary fixture for adsorption, a necessary 
actuator, etc., or produces reactions, such as softening, hardening, bridge 



formation, and degradation, by lieat or liglit so tfiat it may mention later, it 
produces exfoliation, adhesion, etc., and may be made to imprint selectively 
temporarily. Furthermore, you may make it imprint in the combination of heat, 
light, and a mechanlGa! means. Although it is common to confront the fields of the 
member 91 for maintenance and the first substrate 90 temporarily, and to imprint, 
a component 92 is scatteringly separated from the first substrate 90 for every 
chip, and you may make it once arrange each component 92 in the member 91 
for maintenance anew temporarily. 

[0066] As shown in (c) of drawing 13 after such a first imprint process, since the 
component 92 which exists on the member 91 for maintenance temporarily is 
estranged, coat of the resin of the circumference of a component and formation 
of an electrode pad are performed every component 92. An electrode pad is 
made easy to form and the coat of the resin of the circumference of a component 
is formed for making easy the handling by the following second imprint process 
etc. Since formation of an electrode pad is performed after the second imprint 
process which final wiring follows so that it may mention later, it is formed in 
comparatively oversized size so that poor wiring may not arise in that case. In 
addition, the electrode pad is not illustrated to (c) of drawing 13 . The resin 
formation chip 94 is formed because resin 93 covers the surroundings of each 
component 92. On a flat surface, although a component 92 is located in the 
center of abbreviation of the resin formation chip 94, it may exist in the location 
which inclined toward the one side and angle side. 
[0067] Next, as shown in (d) of drawing 13 , the second imprint process is 
performed. At this second imprint process, it imprints on the second substrate 95 
so that the component 92 allotted in the shape of a matrix on the member 91 for 
maintenance temporarily may estrange further the whole resin formation chip 94. 
After applying the resin which can perform this imprint as well as the first imprint 
process using the mechanical means using the necessary fixture for adsorption, 
a necessary actuator, etc., or produces reactions, such as softening, hardening, 
bridge formation, and degradation, by heat or light, heat and light are irradiated 



locally, exfoliation, adhesion, etc. are produced, and it may be made to imprint 
selectively. Furthermore, you may make it imprint in the combination of heat, light, 

and a mechanical means. 

[0068] Also in the second Imprint process, the adjoining component 92 is 
estranged the whole resin formation chip 94, and Is allotted in the shape of a 
matrix like a graphic display. That is, a component 92 is imprinted so that 
between components may be extended also in the x directions, respectively, but 
it imprints so that between components may be extended also in the direction 
vertical to x directions of y, respectively. Supposing the location of the 
component arranged by the second imprint process is a location corresponding 
to the pixel of final products, such as an image display device, the abbreviation 
integral multiple of the pitch between the original components 92 will serve as a 
pitch of the component 92 arranged by the second imprint process. When the 
dilation ratio of the estranged pitch in the member 91 for maintenance is set to n 
from the first substrate 90 here temporarily and the dilation ratio of the estranged 
pitch in the second substrate 95 is set to m from the member 91 for maintenance 
temporarily, the value E of an abbreviation integral multiple is expressed with 
E=nxm. dilation ratios n and m -- respectively - an integer - you may be -- an 
integer - not but - ** - E becomes an integer - combining (it being m= 5 at n= 
2.4) -- it is- ****ing . 

[0069] Wiring is given to each component 92 estranged the whole resin formation 
chip 94 on the second substrate 95. Wiring while obstructing a faulty connection 
as much as possible using the electrode pad formed previously at this time is 
made. As for this wiring, in the case of light emitting devices, such as light 
emitting diode, in the case of a liquid crystal controlling element, a component 92 
includes a selection-signal line, an electrical-potential-difference line, wiring of an 
orientation electrode layer etc., etc. including wiring top electrode and n 
electrode. 

[0070] Next, drawing 14 is the modification of the two-step amplification replica 
method of drawing 13 , and is an operation gestalt from which the imprint 



approach to member 91a for maintenance differs from on first substrate 90a 
temporarily. As shown in (a) of drawing 14 , a component 92 lil<e a light emitting 
device or a liquid crystal controlling element is densely formed on first substrate 
90a. Two or more components 92 are arranged in the shape of a matrix on first 
substrate 90a, and, as for the first substrate 90a itself, may arrange things which 
could form each component 12 directly on the first substrate 90, and were formed 
on other substrates although it was the substrate in which component formation 
is possible variously, such as a semi-conductor wafer, a glass substrate, a 
quartz-glass substrate, a sapphire substrate, and a plastic plate, like the first 
substrate 90 of drawing 13 . 

[0071] Thus, it imprints in the place which formed two or more components 92 in 
the shape of a matrix on first substrate 90a, estranging a component 92 to 
member 91a for maintenance temporarily. In this case, it is held so that member 
91a for maintenance may confront each other first substrate 90a and temporarily, 
and it imprints so that two or more components 92 arranged in the shape of [ on 
first substrate 90a ] a matrix may be operated on a curtailed schedule. That is, 
when imprinting a certain component 92 on first substrate 90a, the component 92 
of the location which estranged only necessary distance is imprinted while 
member 91a for maintenance confronts each other first substrate 90a and 
temporarily [ concerned ], without imprinting the component 92 of the adjoining 
perimeter. Although the component 92 of the adjoining perimeter is left behind to 
first substrate 90a by this infanticide imprint, it is imprinting to the member for 
maintenance temporarily [ separate ], and it is utilized effectively, without making 
useless the component 92 formed densely. 

[0072] The imprint of the component 92 to member 91a for maintenance 
irradiates heat and light locally, after applying the resin which can carry out using 
the mechanical means using the necessary fixture for adsorption, a necessary 
actuator, etc., or produces reactions, such as softening, hardening, bridge 
formation, and degradation, by heat or light so that it may mention later, it 
produces exfoliation, adhesion, etc., and may be made to imprint selectively 



temporarily. Furthermore, you may make it imprint in tine combination of heat, 
light, and a mechanical means. 

[0073] Since it is estranged, as are shown in (c) of drawing 14 after such a first 
Imprint process, and coat of the resin 93 of the circumference of a component 
and formation of an electrode pad are performed every component 92 and the 
component 92 which exists on member 91a for maintenance temporarily shows 
continuously (d) of drawing 14 , the second imprint process is performed. At this 
second Imprint process, it imprints on the second substrate 95 so that the 
component 92 allotted in the shape of a matrix on member 91a for maintenance 
temporarily may estrange further the whole resin formation chip 94. The coat of 
the resin 93 of the circumference of these components, formation of an electrode 
pad, and the second imprint process are the same as the process explained 
using drawing 13 , and are said of the point that wiring necessary after a two-step 
amplification imprint is formed. [ of the same ] 

[0074] In the two-step amplification replica method shown in these drawing 13 
and drawing 14 , although an electrode pad, resin hammer hardening, etc. can 
be performed using the tooth space estranged after the first imprint and wiring Is 
given after the second imprint, wiring while obstructing a faulty connection as 
much as possible using the electrode pad formed previously is made. Therefore, 
the yield of an image display device can be raised. Moreover, in the two-step 
amplification replica method of this operation gestalt, the processes which 
estrange the distance between components are two processes, It Is performing 
the amplification imprint of two or more processes which estrange the distance 
between such components, and the count of an Imprint will become fewer In 
practice. Namely, for example, the dilation ratio of the estranged pitch in the 
members 91 and 91a for maintenance is set to 2 (n= 2) from the first substrate 90 
and 90a here temporarily. In the time of imprinting in the range temporarily 
expanded by the Imprint once, when the dilation ratio of the estranged pitch in 
the second substrate 95 was set to 2 (m= 2) from the members 91 and 91a for 
maintenance temporarily Although the need that the last dilation ratio performs 



16 imprints of the square, i.e., ttie alignment of the first substrate, 16 times by 
2x4 times 2 arises The count of alignment can be managed only with a total of 8 
times added simply [ square of the dilation ratio 2 In 4 times and the second 
Imprint process of square of the dilation ratio 2 In the first Imprint process ] 4 
times with the two-step amplification replica method of this operation gestalt. 
That Is, only 2nm time can surely reduce the count of an imprint from it being 
2(n+m) =n2+2 nm+m2, when meaning the same imprint scale factor. Therefore, 
a production process also serves as economization of time amount or expense 
by the count, especially It becomes useful when a dilation ratio is large. 
[0075] In addition, in the two-step amplification replica method shown In drawing 
1^ and drawing 14 , although the component 92 is used as the light emitting 
device or the liquid crystal controlling element, you may be the component which 
was not limited to this but was chosen from the other components, for example, 
optoelectric transducer, piezoelectric-device, thin film transistor component, thin- 
film diode component, resistance element, switching element, minute magnetic 
cell, and microoptlcs component or Its part, such combination, etc. 
[0076] [Example of everything but infanticide imprint] drawing 15 is drawing 
which was indicated to be (a) of drawing 14 by (b) and in which thinning out and 
showing other examples of an imprint. Although an infanticide Imprint is 
performed by confronting the substrate of an Imprinting agency, and the 
substrate (member) of an Imprint place, and imprinting a component selectively, 
It Is making the substrate (member) of an imprint place Into big size, and It is 
possible to move all of the components on the substrate of an imprinting agency 
to the substrate (member) of an Imprint place. 

[0077] Drawing 15 shows the example in the case of the dilation ratio 3 in the first 
Imprint process, and when first substrate 90c is made Into a unit, member 91c for 
maintenance has square 9 times the area of three temporarily. For this reason, in 
order to imprint all of the components 92 on first substrate 90c which is the 

substrate of an Imprinting agency, nine imprints are performed In all. The 
component 92 allotted In the shape of a matrix on first substrate 90c is divided 



every matrix unit of 3x3, tine sequential imprint of the one component 92 of them 
is carried out temporarily at member 91c for maintenance, and the whole 

component 92 is imprinted eventually. 

[0078] (a) of drawing 15 shows typically the place where the 1st component 92 is 
imprinted by member 91c for maintenance temporarily by every matrix unit in 
[ 3x3 ] the component 92 on first substrate 90c, and (b) of drawing 15 shows 
typically the place where the 2nd component 92 is imprinted in every matrix unit 
of 3x3 by member 91c for maintenance temporarily. In the 2nd imprint, it has 
shifted to the perpendicular direction in drawing, and by repeating the same 
infanticide imprint, the alignment location to member 91c for momentary 
maintenance of first substrate 90c can mal^e a component 92 able to estrange, 
and can arrange it. Moreover, (c) of drawing 15 shows typically the place where 
the 8th component 92 is imprinted by member 91c for maintenance temporarily 
by every matrix unit of 3x3, and (d) of drawing 15 shows typically the place where 
the 9th component 92 is imprinted in every matrix unit of 3x3 by member 91c for 
maintenance temporarily. When the 9th component 92 is imprinted in every 
matrix unit of this of 3x3, a component 92 will be lost to first substrate 90c, and it 
will be held temporarily at member 91 for maintenance c in the format that two or 
more components 92 were estranged by the shape of a matrix. Henceforth, a 
two-step amplification imprint is performed according to the process of (c) of 
drawing 13 and drawing 14 , and (d). 

[0079] With reference to a [resin formation chip] next drawing 16 , and drawing 
it; , it is formed on the member for maintenance temporarily, and the resin 
formation chip imprinted by the second substrate is explained. The resin 
formation chip 100 is a briquette by resin 102 about the surroundings of the 
component 101 estranged and arranged, and when imprinting a component 101 
from the member for maintenance to the second substrate temporarily, it can use 
such a resin formation chip 100. 

[0080] Although a component 101 is the example of a light emitting device which 
is mentioned later, you may be not only a light emitting device but [ especially ] 



other components. As for the resin formation chip 100, the main field is made into 
the shape of an abbreviation square on an abbreviation plate. The configuration 
of this resin formation chip 100 is a configuration which hardened resin 102 and 
was formed, and after specifically applying non-hardened resin to the whole 
surface so that each component 101 may be included, and hardening this, it is 
the configuration acquired by cutting a marginal part by dicing etc. The electrode 
pads 103 and 104 are formed in a front-face [ of abbreviation plate-like resin 22 ], 
and rear-face side, respectively. Formation of these electrode pads 103 and 104 
forms conductive layers, such as a metal layer used as the ingredient of the 
electrode pads 103 and 104, and a polycrystalline silicon layer, in the whole 
surface, and it is formed by carrying out pattern NINGU with a photolithography 
technique at a necessary electrode configuration. These electrode pads 103 and 
104 are formed so that it may connect with p electrode and n electrode of a 
component 101 which are a light emitting device, respectively, and a beer hall etc. 
is formed in resin 102 when required. 

[0081] Although the electrode pads 103 and 104 are formed in the front-face [ of 
the resin formation chip 100 ], and rear-face side here, respectively, it is also 
possible to form both electrode pads in one field, for example, in the case of a 
thin film transistor, since there are the source, the gate, and three electrodes of a 
drain, an electrode pad may be formed three or more than it. The location of the 
electrode pads 103 and 104 has shifted on a plate for making contact not lap at 
all from an upside at the time of final wiring formation. The configuration of the 
electrode pads 103 and 104 is not limited to a square, either, but is good also as 
other configurations. 

[0082] Handling becomes easy, in being able to extend the electrode pads 1 03 
and 104 to a large field compared with a component 101 and advancing an 
imprint at the following second imprint process with an adsorption fixture, while 
the surroundings of a component 101 are covered with resin 102 and can form 
the electrode pads 103 and 104 with a sufficient precision by flattening with 
constituting such a resin formation chip 100. Since it is carried out after the 



second imprint process wliicli final wiring follows so that it may mention later, 
poor wiring is beforeliand prevented by performing wiring using the electrode 

pads 103 and 104 of comparatively oversized size. 

[0083] The structure of the light emitting device as an example of the component 
used for [light emitting device] drawing 18 with this operation gestalt is shown, (a) 
of drawing 18 is a component sectional view, and (b) of drawing 18 is a top view. 
This light emitting device is the light emitting diode of a GaN system, for example, 
is a component by which crystal growth is carried out on a sapphire substrate. In 
the light emitting diode of such a GaN system, laser ablation arises by the laser 
radiation which penetrates a substrate, film peeling arises in the interface 
between a sapphire substrate and the growth phase of a GaN system in 
connection with the phenomenon which the nitrogen of GaN evaporates, and it 
has the description as for which isolation is made to an easy thing. 
[0084] First, about the structure, the GaN layer 112 of the hexagon-head drill 
configuration by which selective growth was carried out is formed on the 
substrate growth phase 111 which consists of a GaN system semi-conductor 
layer, in addition, the part to which the insulator layer which is not illustrated 
existed on the substrate growth phase 1 1 1 , and the GaN layer 1 12 of a hexagon- 
head drill configuration carried out opening of the insulator layer ~ MOCVD ~ it is 
formed of law etc. This GaN layer 1 12 is a growth phase of the pyramid mold 
covered by the Sth page (the 1 to 101st page), when the principal plane of the 
sapphire substrate used at the time of growth is made into C side, and it is the 
field which made silicon dope. The part of the Sth page toward which this GaN 
layer 112 inclined functions as a clad of terrorism structure to double. The InGaN 
layer 113 which is a barrier layer is formed so that the Sth page toward which the 
GaN layer 112 inclined may be covered, and the GaN layer 1 14 of a magnesium 
dope is formed in the outside. The GaN layer 1 14 of this magnesium dope also 
functions as a clad. 

[0085] The p electrode 1 15 and the n electrode 1 16 are formed in such light 
emitting diode. The p electrode 115 vapor-deposits metallic materials, such as 



nickel/Pt/Au formed on the MAGUNESHUMUDOPU GaN layer 114, or nickel(Pd) 
/ Pt/Au, and is formed. In the part which carried out opening of the insulator layer 
which the above-mentioned does not illustrate, the n electrode 116 vapor- 
deposits metallic materials, such as Ti/aluminum/Pt/Au, and is formed. In addition, 
as shown in drawing 20 , when performing n electrode ejection from the rear-face 
side of the substrate growth phase 11 1, formation of the n electrode 116 
becomes unnecessary at the front-face side of the substrate growth phase 111. 
[0086] the component for which the light emitting diode of such a GaN system of 
structure can also blue emit light ~ it is ~ especially ~ laser ablation ~ it can 
exfoliate from a sapphire substrate comparatively easily, and alternative 
exfoliation is realized by irradiating a laser beam selectively. In addition, as light 
emitting diode of a GaN system, you may be the structure where a barrier layer is 
formed in a plate top or band-like, and may be the thing of the pyramid structure 
where C side was formed in the upper bed section. Moreover, you may be other 
nitride system light emitting devices, compound semiconductor elements, etc. 
[0087] The array approach of a light emitting device is explained referring to the 
[array approach of a light emitting device], next from drawing 19 to drawing 21 . 
The light emitting device uses the light emitting diode of a GaN system shown in 
drawing 18 . 

[0088] First, as shown in drawing 19 , on the principal plane of the first substrate 

121 , two or more light emitting diodes 122 are formed in the shape of a matrix. 
Magnitude of light emitting diode 122 can be set to about 20 micrometers. An 
ingredient with the high permeability of the wavelength of the laser which 
irradiates the optical diode 122 like a sapphire substrate as a component of the 
first substrate 121 is used. Although p electrode is formed in light emitting diode 

122, final wiring is not yet made, but 122g of slots of separation between 
components is formed, and each light emitting diode 122 is in the condition of 
being separable. Formation of 122g of this slot is performed by reactive ion 
etching. Such first substrate 121 is confronted with the member 123 for 
maintenance temporarily, as shown in drawing 19 , and an alternative imprint is 



performed. 

[0089] Stratum disjunctum 124 and the adhesives layer 125 turn into two-layer, 
and are formed in the field which stands face to face against the first substrate 
121 of the member 123 for maintenance temporarily. As an example of the 
member 121 for maintenance, a glass substrate, a quartz-glass substrate, a 
plastic plate, etc. can be used, and a fluorine coat, silicone resin, water-soluble 
adhesives (for example, PVA), polyimide, etc. can be used as an example of the 
stratum disjunctum 124 on the member 121 for maintenance here temporarily. 
Moreover, the layer which consists of (ultraviolet-rays UV) hardening mold 
adhesives, thermosetting adhesive, or thermoplastic adhesive as an adhesives 
layer 125 of the member 123 for maintenance temporarily can be used. As an 
example, UV hardening mold adhesives as an adhesives layer 125 are applied 
by about 20-micrometer thickness after forming 4 micrometers of polyimide film 
as stratum disjunctum 124 temporarily, using a quartz-glass substrate as a 
member 123 for maintenance. 

[0090] The adhesives layer 125 of the member 123 for maintenance is adjusted 
so that 125s of fields and non-hardened field 125y which were hardened may be 
intermingled, and alignment is carried out temporarily so that the light emitting 
diode 122 applied to a selection imprint at non-hardened field 125y may be 
located. What is necessary is for adjustment in which 125s of fields and non- 
hardened field 1 25y which were hardened are intermingled to carry out UV 
exposure for example, of the UV hardening mold adhesives in 200-micrometer 
pitch selectively with an exposure machine, and just to change the place which 
imprints light emitting diode 122 into the condition of making it having hardened, 
by un-hardening except it. After such alignment, the light emitting diode 122 of 
the location is irradiated from the rear face of the first substrate 121 by laser, and 
light emitting diode 122 is exfoliated from the first substrate 121 using laser 
ablation. From decomposing into metaled Ga and nitrogen by the interface with 
sapphire, the light emitting diode 122 of a GaN system can exfoliate 
comparatively easily. As laser to irradiate, an excimer laser, a higher-harmonic 



YAG laser, etc. are used. 

[0091] It dissociates by the interface of a GaN layer and the first substrate 121 , 
and as selective irradiation **** or **************** 122 thrusts p electrode section 
of light emitting diode 122 into non-hardened field 125y of the adhesives layer 
125 of an opposite hand, it is imprinted by exfoliation using this laser ablation. 
Since it is 125s of fields which the part of the corresponding adhesives layer 125 
hardened and laser is not irradiated about the light emitting diode 122 of the field 
where other laser is not irradiated, either It does not imprint temporarily at the 
member 123 side for maintenance. In addition, although laser radiation only of 
the one light emitting diode 122 is selectively carried out in drawing 19 , in the 
field estranged by n pitch, laser radiation of the light emitting diode 122 shall be 
carried out similarly. It estranges rather than the time of being arranged on the 
light emitting diode 122 first substrate 121 depending on such an alternative 
imprint, and is arranged on the member 123 for maintenance temporarily. 
[0092] Next, the adhesives layer 125 of non-hardened field 125y is stiffened, and 
light emitting diode 122 Is made to fix in the place which performed the imprint to 
the member 123 for maintenance from the first substrate 121 of the alternative 
light emitting diode 122 temporarily, as shown in drawing 20 . This hardening is 
possible by adding energy, such as heat and light. Light emitting diode 122 is in 
the condition held temporarily at the adhesives layer 125 of the member 123 for 
maintenance, and since it is removed and washed so that the rear face of light 
emitting diode 122 may be on n electrode side (cathode electrode side) and there 
may be no resin (adhesives) in the rear face of light emitting diode 122, the 
electrode pad 126 is connected to the rear face and the electric target of light 
emitting diode 122 in the case where the electrode pad 126 is formed. 
[0093] As an example of washing of the adhesives layer 125, etching and UV 
ozone exposure wash the resin for adhesives with the oxygen plasma. And since 
Ga deposits in the surface of separation when GaN system light emitting diode is 
exfoliated by laser from the first substrate 121 which consists of a sapphire 
substrate, it will be required to etch the Ga and it will carry out by the NaOH 



water solution or the aqua fortis. Then, patterning of the electrode pad 126 is 
carried out. The electrode pad by the side of the cathode at this time can be used 
as about 60-micrometer angle. As an electrode pad 126, ingredients, such as 
transparent electrodes (ITO and ZnO systems etc.) or Ti/aluminum/Pt/Au, are 
used. Since in the case of a transparent electrode luminescence is not 
interrupted even if it covers the rear face of light emitting diode greatly, patterning 
precision is coarse, big electrode formation can be performed, and a patterning 
process becomes easy. 

[0094] After drawing 21 Imprints light emitting diode 122 from the member 123 for 
maintenance to the second member 127 for momentary maintenance temporarily 
and forms the beer hall 130 by the side of an anode electrode (p electrode), It 
forms the anode lateral electrode pad 129, and shows the condition of having 
carried out the dicing of the adhesives layer 125 which consists of resin. As a 
result of this dicing, the isolation slot 131 was formed and light emitting diode 122 
was classified for every component. The isolation slot 131 consists of two or 
more parallel lines extended in all directions as a flat-surface pattern in order to 
separate each matrix-like light emitting diode 122. At the pars basilaris ossis 
occipitalis of the isolation slot 131 , the front face of the second member 127 for 
momentary maintenance faces. Stratum disjunctum 128 is formed on the second 
member 127 for momentary maintenance. This stratum disjunctum 128 can be 
created using for example, a fluorine coat, silicone resin, water-soluble adhesives 
(for example, PVA), polylmide, etc. The second member 127 for momentary 
maintenance Is the so-called dicing sheet with which UV adhesion material is 
applied to the plastic plate as an example, and If UV is Irradiated, It can use that 
to which adhesion falls. Excimer laser is irradiated from the rear face of an 
attachment component 127 temporarily. Thereby, in the case where polylmide is 
formed as stratum disjunctum 124, exfoliation occurs by the ablation of polyimide 
in the interface of polyimide and a quartz substrate, and each light emitting diode 
122 is Imprinted at the momentary second attachment component 127 side. 
[0095] As an example of this process, it etches until the front face of a light 



emitting diode 122 exposes the front face of the second member 127 for 
momentary maintenance with the oxygen plasma. Formation of a beer hall 130 
can use excimer laser, a higher-harmonic YAG laser, and carbon dioxide gas 
laser first. At this time, a beer hall will open an about 3-7-micrometer diameter. 
An anode lateral electrode pad is formed by nickel/Pt/Au etc. Occasionally a 
dicing process performs processing by the laser using the above-mentioned laser 
the dicing using the usual blade and whose slitting with narrow width efface of 
20 micrometers or less are need. It depends for the slitting width efface on the 
magnitude of the light emitting diode 122 covered in the adhesives layer 125 
which consists of resin in the pixel of an image display device. As an example, 
recessing of 40 micrometers of **** is performed in excimer laser, and the 
configuration of a chip is formed. 

[0096] Next, light emitting diode 122 exfoliates from the second member 127 for 
momentary maintenance using a mechanical means. Drawing 22 is drawing 
having shown the place which takes up the light emitting diode 122 arranged on 
the second member 127 for momentary maintenance with an adsorber 133. 
Opening of the adsorption hole 1 35 at this time is carried out to the pixel pitch of 
an image display device at the shape of a matrix, and they can adsorb light 
emitting diode 122 now by package. [ many ] Opening of the diameter of opening 
at this time is carried out to the shape of a matrix of 600-micrometer pitch by 
abbreviation philOOmicrometer, and it can adsorb about 300 pieces by package. 
That to which the member of the adsorption hole 135 at this time carried out hole 
processing of the metal plates 132, such as a thing produced by nickel 
electrocasting or SUS, by etching is used, the adsorption chamber 134 is formed 
in the inner part of the adsorption hole 135 of a metal plate 132, and adsorption 
of light emitting diode 122 is attained by controlling this adsorption chamber 134 
to negative pressure. It is covered in the adhesives layer 125 which consists of 
resin in this phase, and abbreviation flattening of that top face is carried out, for 
this reason light emitting diode 122 can advance alternative adsorption by the 
adsorber 133 easily. 



[0097] Drawing 23 is drawing having shown the place which imprints light 
emitting diode 122 to the second substrate 140. In case the second substrate 
140 is equipped, the adhesives layer 136 is beforehand applied to the second 
substrate 140, the adhesives layer 136 of the light emitting diode 122 underside 
can be stiffened, and the second substrate 140 can be made to fix and arrange 
light emitting diode 122. At the time of this wearing, the adsorption chamber 1 34 
of an adsorber 133 will be in the condition that a pressure is high, and the 
integrated state by adsorption with an adsorber 133 and light emitting diode 122 
will be released. UV hardening mold adhesives, thermosetting adhesive, 
thermoplastic adhesive, etc. can constitute the adhesives layer 136. The location 
where light emitting diode 122 is arranged becomes the member 123 for 
maintenance, and the thing estranged rather than the array on 127 temporarily. 
The energy which stiffens the resin of the adhesives layer 136 then is supplied 
from the rear face of the second substrate 140. In the case of UV hardening mold 
adhesives, it stiffens with UV irradiation equipment, and, in the case of 
thermosetting adhesive, only the underside of light emitting diode 122 is stiffened 
by laser, and similarly, in laser radiation, a thermoplastic adhesive case carries 
out melting of the adhesives, and pastes up. 

[0098] Moreover, the electrode layer 137 which functions also as a shadow mask 
is arranged on the second substrate 140, and the black chromium layer 138 is 
formed in the field of the side in which those who look at especially, the front face, 

i.e., image display device concerned, by the side of the screen of the electrode 
layer 137, are. While being able to raise the contrast of an image by doing in this 
way, the energy absorption coefficient in the black chromium layer 138 is made 
high, and the adhesives layer 136 can harden early by the beam 153 irradiated 
selectively. In the case of UV hardening mold adhesives, about 1000 mJ/cm2 is 
irradiated as UV irradiation at the time of this imprint. 

[0099] Drawing 24 is drawing showing the condition of having made the second 
substrate 140 arranging the light emitting diodes 122, 141, and 142 of three 
colors of RGB, and having applied the insulating layer 139. The adsorber 133 



used by drawing 22 and drawing 23 is used as it is, and if it mounts only by 
shifting tfie location mounted on tine second substrate 140 in the location of the 
color, the pitch as a pixel can form the pixel which consists of three color while it 
has been fixed. As an insulating layer 139, a transparence epoxy adhesive, UV 
hardening mold adhesives, polyimide, etc. can be used. The light emitting diodes 
122, 141, and 142 of three colors do not necessarily need to be the same 
configurations. Although red light emitting diode 141 is made into the structure 
where it does not have the GaN layer of a hexagon-head drill and other light 
emitting diodes 122 and 142 differ from the configuration of those in drawing 24 , 
in this phase, each light emitting diodes 122, 141, and 142 are covered in the 
adhesives layer 125 which already consists of resin as a resin formation chip, 
and the same handling is realized in spite of the difference in component 
structure. 

[0100] Drawing 25 is drawing showing a wiring formation process. It is drawing 
which formed openings 145, 146, 147, 148, 149, and 150 in the insulating layer 
139, and formed the wiring 143, 144, and 151 which connects the electrode layer 
137 for wiring of the second substrate 140 with the anode of light emitting diodes 
122, 141, and 142, and the electrode pad of a cathode. Since area of the 
electrode pads 126 and 129 of light emitting diodes 122, 141, and 142 is 
enlarged, opening, i.e., the beer hall, formed at this time, a beer hall configuration 
is large and can be formed in a coarse precision compared with the beer hall 
which also forms the location precision of a beer hall in each light emitting diode 
directly. The beer hall at this time can form an abbreviation phi20micrometer 
thing to the electrode pads 126 and 129 of about 60-micrometer angle. Moreover, 
although it connects with the thing linked to a wiring substrate, the thing linked to 
an anode electrode, and a cathode electrode, since the depth of a beer hall has 
three kinds of depth, it is controlled by the pulse number of laser, and it carries 
out opening of the optimal depth. Then, a protective layer is formed on wiring and 
the panel of an image display device is completed. The protective layer at this 
time can use the same ingredients, such as the insulating layer 139 of drawing 



25 , and a transparence epoxy adhesive. Heat hardening is carried out and this 
protective layer is connpletely a wrap about wiring. Then, a driver IC will be 
connected from wiring of a panel edge, and an actuation panel will be 
manufactured. 

[0101] In the array approach of the above light emitting devices, when light 
emitting diode 122 is made to hold to the member 123 for maintenance 
temporarily, distance between components is enlarged and already becomes 
possible [ forming the electrode pads 126 and 129 of size etc. comparatively 
using the spreading spacing ]. Since wiring using the electrode pads 126 and 129 
with these big comparison-size is performed, even if it is the case that the size of 
final equipment is remarkable and big, as compared with component size, wiring 
can be formed easily. Moreover, by the array approach of the light emitting 
device of this operation gestalt, while being covered with the adhesives layer 125 
which the perimeter of a light emitting device hardened and being able to form 
the electrode pad 126,129 with a sufficient precision by flattening, in being able 
to extend the electrode pad 126,129 to a large field compared with a component 
and advancing an imprint at the following second imprint process with an 
adsorption fixture, handling becomes easy. Moreover, in the imprint to the 
member 123 for momentary maintenance of light emitting diode 122, a GaN 
system ingredient can exfoliate comparatively easily using decomposing into 
metaled Ga and nitrogen by the interface with sapphire. 
[0102] The array approach of a liquid crystal controlling element is explained 
referring to the [array approach of a liquid crystal controlling element], next from 
drawing 26 to drawing 31 . When a liquid crystal controlling element specifically 
forms a liquid crystal panel as a final product in this operation gestalt, it is a thin 
film transistor which controls the orientation condition of liquid crystal. 
[0103] As first shown in drawing 26 , the amorphous silicon film 162 is formed on 
the first substrate 161, such as a quartz-glass substrate. This amorphous silicon 
film 162 is exfoliation film which falls victim at a next process. On this amorphous 
silicon film 162, silicon oxide 163 is formed as a substrate insulator layer, and a 



thin film transistor 164 is densely formed in the shape of a matrix on it. A thin film 
transistor 164 forms gate oxide and a gate electrode on the polish recon film, and 
forms a source drain field in the polish recon film. These thin film transistors 164 
are formed in extent to which it is detached by the component, for example, the 
slot for isolation exposes some amorphous silicon film 162 by approaches, such 
as reactive ion etching. 

[0104] Next, as shown in drawing 27 , such first substrate 161 is confronted with 
the member 165 for maintenance temporarily, and an alternative imprint is 
performed. Stratum disjunctum 166 and the adhesives layer 167 turn into two- 
layer, and are formed in the field which stands face to face against the first 
substrate 161 of the member 165 for maintenance temporarily. As an example of 
the member 165 for maintenance, a glass substrate, a quartz-glass substrate, a 
plastic plate, etc. can be used, and a fluorine coat, silicone resin, water-soluble 
adhesives (for example, PVA), polyimide, etc. can be used as an example of the 
stratum disjunctum 166 on the member 165 for maintenance here temporarily. 
Moreover, the layer which consists of (ultraviolet-rays UV) hardening mold 
adhesives, thermosetting adhesive, or thermoplastic adhesive as an adhesives 
layer 167 of the member 165 for maintenance temporarily can be used. 
[0105] The adhesives layer 167 of the member 165 for maintenance is adjusted 
so that 167s of fields and non-hardened field 167y which were hardened may be 
intermingled, and alignment is carried out temporarily so that the thin film 
transistor 164 which starts a selection imprint at non-hardened field 167y may be 
located. What is necessary is for 167s of hardened fields and adjustment in 
which non-hardened field 167y is intermingled to expose for example, UV 
hardening mold adhesives selectively with an exposure machine, and just to 
change the place which imprints a thjn film transistor 164 into the condition of 
making it having hardened, by un-hardening except it. After such alignment, the 
thin film transistor 164 of the location is irradiated from the rear face of the first 
substrate 161 by laser, and a thin film transistor 164 is exfoliated from the first 
substrate 161 using laser ablation. As laser to irradiate, an excimer laser, a 



higher-harmonic YAG laser, etc. are used. 

[0106] The thin film transistor 164 concerning selective irradiation is imprinted by 
exfoliation using this laser ablation at non-hardened field 167y of the adhesives 
layer 167 of an opposite hand. About the thin film transistor 164 of the field where 
other laser is not irradiated, since it is 167s of fields which the part of the 
corresponding adhesives layer 167 hardened and laser is not irradiated, either, it 
does not imprint temporarily at the member 165 side for maintenance. In addition, 
although laser radiation only of the one thin film transistor 164 is selectively 
carried out in drawing 27 , in the field estranged by n pitch, similarly, laser 
radiation of the thin film transistor 164 shall be carried out, and it shall be 
imprinted. By such alternative imprint, a thin film transistor 164 is estranged 
rather than the time of being arranged on the first substrate 161 , and is arranged 
on the member 165 for maintenance temporarily. 

[0107] Next, the adhesives layer 167 of non-hardened field 167y is stiffened, and 
** is made to fix in the place which performed the Imprint to the member 165 for 
maintenance from the first substrate 161 of the alternative thin film transistor 164 
temporarily, as shown in drawing 28 . This hardening is possible by adding 
energy, such as heat and light. A thin film transistor 164 is in the condition held 
temporarily at the adhesives layer 167 of the member 165 for maintenance, and 
is held certainly. 

[01 08] As shown in drawing 29 , a thin film transistor 1 64 is imprinted from the 
member 165 for maintenance to the 2nd member 168 for momentary 
maintenance next temporarily. The 2nd member 168 for momentary maintenance 
does not need to use the 2nd member 168 for momentary maintenance, when it 
is used in order to carry the thin film half conductor-layer side of a thin film 
transistor 164 on the second substrate, and especially the front flesh side of a 
thin film transistor 164 does not pose a problem. When the 2nd member 168 for 
momentary maintenance imprints from the member 165 for maintenance 
temporarily, 167g of separation slots is formed so that it can dissociate by each 
thin film transistor 164. The pars basilaris ossis occipitalis of 167g of separation 



slots has resulted to stratum disjunctum 166. Or stratum disjunctum 166 also 
separates 167g of separation slots. 

[0109] It imprints, estranging on tine second substrate with the adsorption means 
which imprints a thin film transistor 164 from the member 165 for maintenance to 
the 2nd member 168 for momentary maintenance temporarily ( drawing 30 ), 
then is not illustrated by making it exfoliate in this stratum disjunctum 166 (the 
second imprint process). This process is the same as the process shown by 
drawing 22 in the array approach of the above-mentioned light emitting device. 
[0110] Finally, as shown in drawing 31 , a thin film transistor 164 is estranged 
and formed on the second substrate 176, such as a glass substrate and a 
transparence plastic plate, a gate electrode line, a source electrode, and a drain 
electrode are formed, and it connects with the source of a thin film transistor 164, 
and a drain. The transparent electrode film 172 and the orientation film 173 are 
formed on it, the thing in which the transparent electrode film 175 and the 
orientation film 174 were formed on the opposite substrate 169 and its front face 
is confronted with an opposite hand, liquid crystal is enclosed, and a liquid crystal 
panel is created. The thin film transistor 164 on the second substrate 176 
functions as a controlling element of liquid crystal. The thin film transistor 164 is 
fully estranged by two steps of amplification imprints on the second substrate 176, 
and the imprint estranged by each of the first imprint process and the second 
imprint process is performed. In the two-step amplification replica method of this 
operation gestalt, when meaning the same imprint scale factor and the dilation 
ratio of the first imprint process and the second imprint process is made into n 
times and m times, compared with the case where it expands so much at once, 
only 2nm time can surely reduce the count of an imprint from it being 2(n+m) 
=n2+2 nm+m2. Therefore, a production process also serves as economization of 
time amount or expense by the count, especially it becomes useful when a 
dilation ratio is large. 

[0111] By the way, when manufacturing the image display device which arranged 
light emitting devices, such as light emitting diode, in the shape of a matrix, and 



constituted the component, some equipments wtiicli mount and manufacture 
eacli light emitting device on the substrate for wiring are known. 
[011 2] Drawing 32 is light emitting diode indicated by the description of patent No. 
2895566, and the drawing as a mounting gestalt of light emitting diode. This 
component is the example of the so-called light emitting diode of the flip chip 
method which has the polar zone of a positive/negative couple in the same side 
side, and the leadframe 200 is constituted by the lead members 201 and 206 
which form the electrode of the positive/negative couple which separated spacing 
and was arranged in juxtaposition. The flat parts 203 and 208 which lay the 
luminescence chip 190 in those points 202 and 207 are formed in both the lead 
members 201 and 206. Moreover, from these flat parts 203 and 208, it inclines 
outside and the reflective sections 204 and 209 are formed in the side peripheral 
surface following flat parts 203 and 208 in one. Each electrode section of the 
luminescence chip 190 which is a GaN blue luminescence chip is joined to the 
lead member 206 used as the lead member 201 and positive electrode which 
turn into a negative electrode through the solder bump 205, respectively. 
[01 1 3] Drawing 33 shows the example of the chip type LED (light emitting diode) 
explained in JP,9-293904,A. This lays the LED component 213 on the Insulating 
ceramic supporter material 21 1 in which the conductive layer was formed, carries 
out wire bonding of the electrode 214 and electrode terminal 212 of the LED 
component 213 with a wire 215, and has the structure which filled closure resin 
216 and was solidified in the mold cavity. 

[01 14] Drawing 34 is the example of the chip type LED similarly indicated by 
JP,9-293904,A. The electrode terminal 222 of a couple is formed in the supporter 
material 221 of the ceramics, and flip chip bonding of the electrode 224 of the 
couple of the front face of the LED component 223 is carried out by the 
conductive wax material 225. In order to paste up the LED component 223 firmly 
with ceramic supporter material, closure resin 226 is poured into the clearance 
between an LED component and a base material. 

[01 15] However, when arranging such light emitting diode in the shape of a 



matrix and manufacturing an image display device, after containing light emitting 
diode in a package according to an individual, it will be necessary to put in order 
and mount two or more light emitting diodes in the shape of an array for the 
assembly to a flat-surface mold image display device etc. Since the dicing of the 
LED chip is carried out for each chip of every from the condition of a wafer and it 
is closed by the package, respectively, one LED chip is the magnitude of a 
submillimeter angle in the state of a bare chip, and has the size of about several 
mm in the condition of having contained in the package. Consequently, the 
magnitude of 1 pixel should also become large, resolution should fall, and it 
should be easily assembled by the highly minute and small image display device. 
IVIoreover, when light emitting diode is the nitride semi-conductor of a GaN 
system, in order to usually form light emitting diode on a sapphire substrate, the 
package had become thickness thicker than the thickness of a sapphire 
substrate. 

[0116] Then, high definition image display is made possible and the mounting 
approach of the light emitting device which can moreover manufacture in a short 
time, and can also reduce the cost on a manufacture process is explained. 
[0117] Example 1 drawing 35 is the important section sectional view showing an 
example of an image display device which devised the mounting approach of a 
light emitting device. The image display device of this example is the color 
picture display 231 of a full color response, as shown in drawing 35 , and it 
arranges red, green, and the light emitting diode in which each blue 
luminescence is possible in the shape of a matrix as each light emitting device. 
[01 18] In the image display device 231 of this example, the wiring layers 247 and 
248 beforehand formed by having a necessary circuit pattern are formed in the 
substrate principal plane 241 of the substrate 240 for wiring which consists of a 
glass substrate or a plastic plate. A wiring layer 248 is wiring for supplying a 
signal to p electrode, and a wiring layer 247 is wiring for supplying a signal to n 
electrode here. One side of these wiring layers 247 and 248 can also be 
communalized. 



[011 9] On the wiring layer 248, the condition at the time of crystal growth is 
matched with the crystal growth layer 243 inverted and arranged through the p 
electrode 244. The crystal growth layer 243 is a layer which grew from the 
substrate growth phase 245 which inverts through the window part of a mask 
layer with selective growth, and comes to be located in an upside, as mentioned 
later. This crystal growth layer 243 is made from the GaN layer of the silicon 
dope which is the nitride semiconductor material which has the crystal structure 
of a wurtzite mold, and presents the hexagon-head drill configuration where that 
sloping side face was covered by the Sth page (the 1 to 101st page). Moreover, 
since drawing 35 is a sectional view, the cross section of the crystal growth layer 
243 serves as an inverted abbreviation equilateral-triangle configuration. 
[0120] The luminescence field which sandwiched the barrier layer in the n-type- 
semiconductor layer and the p type semiconductor layer is formed in this crystal 
growth layer 243. A barrier layer is formed near the maximum outline of the 
inverted hexagon-head drill configuration. Although the bandgap energy of the 
barrier layer of the adjoining light emitting device differs and has become a thing 
corresponding to red and one of the green and blue luminescent color in this 
example, respectively, other structures and dimensions are almost the same. 
[0121] The crystal growth layer 243 of a hexagon-head drill configuration is 
mounted on the substrate 240 for wiring so that it may become vertical reverse in 
the direction of a normal of a substrate principal plane compared with the sense 
at the time of crystal growth. Therefore, the base of a hexagon-head drill 
configuration turns into a top face exactly, and a top face becomes the drawing 
side of light. In detail, the crystal growth layer 243 of a hexagon-head drill 
configuration is connected with the substrate growth phase 245 through the 
window part of the mask layer which is used at the time of crystal growth and 
which is not illustrated, and the window part of the mask layer serves as output 
port of light as it is. 

[0122] Although the substrate growth phase 245 functions as a seed layer of 
selective growth, it connects also with the crystal growth layer 243 through the 



window part of a mask layer, and the flat top face of the substrate growth phase 

245 is used also as an optical drawing side 250. Furthermore, the substrate 
growth phase 245 serves as the n electrode 249 which functions also as some 
wiring by the side of n electrode, and consists of a metal layer, and a current path 
between the crystal growth layers 243. Since the crystal growth layer 243 is a 
layer which grew more greatly than the n electrode 249, it forms the bump 246 of 
the lower part of the n electrode 249, and he is trying to double the crystal growth 
layer 243 and height, although the n electrode 249 is located in the lower part of 
the substrate growth phase 245 by inversion of a light emitting device. A bump 

246 is a connection formed using a plating process etc., bumps, such as Cu and 
nickel, are formed in height of about 10 microns by electrolysis or no 
electrolyzing, and, as for the front face, about 0.1 -micron Au plating is performed 
for antioxidizing. A bump's 246 lower part is connected to the wiring layer 247 
arranged on the substrate principal plane 241 at the time of mounting. 

[0123] It fills up with a bump's 246 perimeter, the perimeter of wiring layers 247 
and 248, and the adhesives layer 242 that consist of adhesives, such as heat- 
curing adhesives and ultraviolet curing mold adhesives, in the image display 
device of this example [ section / the / opening ] although the opening section is 
further formed in the perimeter of the crystal growth layer 243 on the function of a 
component. 

[0124] Drawing 36 is drawing showing each light emitting diode mounted in the 
image display device of this example, (A) is the sectional view of a component, 
and (B) is the plan of a component. In the image display device shown in drawing 
35 , since the light emitting diode with which plurality is arranged inverts, 
respectively and is mounted, with the thing of drawing 36 , it becomes vertical 
reverse in the direction of a normal of a substrate principal plane. 
[0125] Explanation of the light emitting diode shown in drawing 36 here uses a 
selection grown method for forming [ which is different in the substrate 240 for 
wiring ] the crystal growth layer 243 of a hexagon-head drill configuration or a 
hexagonal block form configuration on the substrate growth phase 245 preferably, 



for example using substrates for growth, such as a sapphire substrate. When 
forming the crystal growth layer 243 with selective growth, the crystal growth 
layer 243 presents easily the structure with the dip crystal faces, such as the Sth 
page, which inclined to the substrate principal plane, for example. Especially the 
Sth page is stable fields seen when selective growth is carried out on C+ side, is 
fields which are comparatively easy to acquire, and is a field in the indices of 
crystal plane of hexagonal system (0 1,-1, 1). About this Sth page, when a 
crystal layer is constituted from a gallium nitride system compound 
semiconductor, the Bond number in the Sth page will become [ most ]. Therefore, 
it is V/lll effectually. A ratio will go up and it is advantageous to the crystalline 
improvement in a laminated structure. Moreover, if it grows up to be different 
bearing from a substrate, since the rearrangement extended upwards from the 
substrate will bend, it becomes advantageous also to reduction of a defect. 
[0126] Although the crystal growth layer 243 is not limited especially, it is [ that 
what is necessary is just the ingredient layer which can form the luminescence 
field which consists of the 1st conductivity-type layer, a barrier layer 251, and the 
2nd conductivity-type layer 252 ] desirable to have the crystal structure of a 
wurtzite mold also in it here. As such a crystal layer, an III group system 
compound semiconductor, a BeMgZnCdS system compound semiconductor, and 
a BeMgZnCdO system compound semiconductor can be used, for example, a 
gallium nitride (GaN) system compound semiconductor, an alumimium nitride 
(AIN) system compound semiconductor, an indium nitride (InN) system 
compound semiconductor, an indium nitride gallium (InGaN) system compound 
semiconductor, and an alumimium nitride gallium (AIGaN) system compound 
semiconductor can be formed further preferably, and nitride semi-conductors, 
such as a gallium nitride system compound semiconductor, are especially 
desirable. In addition, in this invention, even if InGaN, AIGaN, GaN, etc. contain 
aluminum of the minute amount in the range to which only mixed crystal does not 
point out the nitride semi-conductor [ of 2 yuan ] of only mixed crystal of 3 yuan, 
for example, an operation of InGaN is not not necessarily changed by InGaN, 



and other impurities, it cannot be overemphasized that it is the range of this 
invention. 

[0127] As the selective growth approach of this crystal layer, various vapor 
growth can be mentioned, for example, vapor growth, such as organometallic 
compound vapor growth (MOCVD (MOVPE) law) and a molecular beam epitaxy 
method (MBE law), hydride vapor growth (HVPE law), etc. can be used. 
According to the iViOCVD method, a crystalline good thing is promptly obtained 
also in it. As the Ga source, as TMG (trimethylgallium), TEG (triethylgallium), and 
the aluminum source, many trialkyi metallic compounds, such as TMI 
(trimethyiindium) and TBI (triethylindium), are used, and gas, such as ammonia 
and a hydrazine, is used as a nitrogen source as TMA (trimethylaluminum), TEA 
(triethylaluminum), and the In source by the MOCVD method, moreover - if it is 
Si as the impurity source, it is silane gas and germanium and it is germane gas 
and Mg - Cp2 - if it is Mg (magnesium cyclopentadienyl) and Zn, gas, such as 
DEZ (diethyl zinc), will be used. By the MOCVD method, epitaxial growth of the 
InAIGaN system compound semiconductor can be carried out by supplying these 
gas to the front face of the substrate heated for example, more than 600- 
degreeC, and decomposing gas. 

[0128] Selective growth is possible also for forming a thin mask layer, carrying 
out opening of the mask layer selectively, and forming window region on the 
substrate growth phase 245, as a concrete selection grown method. For example, 

a silicon oxide layer or a silicon nitride layer can constitute a mask layer. 
Although window region is opening formed in a mask layer, for example, can be 
used as a hexagon, it can be made various configurations, such as the shape of 
the shape of the shape of other configurations, for example, a circle configuration, 
and a square, and a triangle, and a rectangle, a rhombus, elliptical, and these 
deformation configurations. In the selective growth from the window region of a 
mask layer, since crystal growth goes to a longitudinal direction, the advantage 
which stops a penetration rearrangement is also produced. 
[0129] A barrier layer 251 is made into the structure which extended in the field 



parallel to the sloping crystal face, and was Inserted into the 1st conductive layer 
and the 2nd conductive layer 252 in the light emitting diode used for the image 
display device of this invention. Although a barrier layer 252 is formed in the 
crystal growth layer 243, it contains, in case [ both ] the interior of a crystal 
growth layer and a front face form, the case where the laminating of the semi- 
conductor layer is carried out to being formed in the crystal growth layer 243 to 
the crystal growth layer 243, and. 

[0130] The 1st conductivity type is the cladding layer of p mold or n mold, and the 
2nd conductivity type is a conductivity type of the objection. For example, in the 
case where the gallium nitride system compound semiconductor layer of a silicon 
dope constitutes a crystal growth layer, the gallium nitride system compound 
semiconductor layer of a silicon dope can constitute n mold cladding layer, an 
InGaN layer can be formed as a barrier layer 251 on it, the gallium nitride system 
compound semiconductor layer of a magnesium dope can be further formed as a 
p mold cladding layer on it, and double hetero structure can be taken. It is also 
possible to consider as the structure whose InGaN layer which is a barrier layer 
251 is pinched in an AIGaN layer. Moreover, a barrier layer 251 may form 
quantum well structures, such as single quantum well (SQW) structure, duplex 
quantum well (DQW) structure, and multiplex quantum well (MOW) structure, 
although constituting from a single bulk barrier layer is also possible. A barrier 
layer is used together by quantum well structure if needed for separation of a 
quantum well. Especially when a barrier layer 251 is used as an InGaN layer, it 
becomes the structure which a production process top also tends to manufacture, 
and the luminescence property of a component can be improved. That it is easy 
to crystallize, moreover, crystallinity also becomes good and, furthermore, this 
InGaN layer can raise luminous efficiency especially by the growth on the Sth 
page which is the structures from which a nitrogen atom cannot be desorbed 
easily. 

[0131] Although the p electrode 244 formed on the crystal growth layer 243 is an 
electrode for pouring a current into a barrier layer 251 The front face of the dip 



crystal face which has the sloping crystal face in this example is covered. Since 
the light emitting diode component itself inverts eventually, the p electrode 244 

can function also as reflective film opened upward, and improvement in optical 
drawing effectiveness can be aimed at from the structure which the light emitting 
diode component Itself inverts. 

[0132] In the image display device of this example, with the time of crystal growth, 
each light emitting diode component inverts and is arranged on the substrate 240 
for wiring. At this time, the top face of the flat substrate growth phase 245 can 
function as an optical drawing side 250 of the light from the barrier layer 251 of 
the crystal growth layer 243, can also help the function as reflective film of the p 
electrode 244, and can make optical drawing effectiveness high. Although the 
crystal growth layer 243 has a hexagon-head drill configuration by selective 
growth, the bump 246 is arrange in the n electrode 249 side, the substrate 
growth phase 245 for every component which functions as an optical drawing 
side 250 of the generated light can be maintain at the horizontally same almost 
flat-tapped namely, height, and a problem to which the crystal growth layer 243 
etc. inclines by harden a perimeter with adhesives 242 further can also be 
prevent beforehand. 

[0133] Since each light emitting diode component is mounted after component 
completion, it is made not to mount a component with a defect, and the yield 
improves to the whole image display device. Moreover, by the bump 246, a 
component becomes the structure where the electrode of a positive/negative 
couple was brought together In the substrate 240 side for wiring, and an 
electrode does not reduce the area for optical drawing. High definition color 
display is possible for the image display device of the example of the book from 
this point, and the manufacture process top has also become what incorporated 
the advantage of selective growth skillfully. 

[0134] In addition. In the image display device of this example, the n electrode 
249, a bump 246, etc. may be good also as common between adjoining diodes, 
and the substrate growth phase 245 may be the structure common and non- 



separating between the adjoining components. IVIoreover, although [ this 
example ] an image display device is color display, you may be the equipment of 
2 color specification, and an Image display device concerning the combination of 
the luminescent color other than RGB. Moreover, It Is also possible to allot the 
selection transistor for driving each diode etc. on the substrate 240 for wiring. 
[0135] Moreover, although the component was explained as a light emitting 
device in this example, without being limited to this, the component inverted on a 
substrate may constitute the component mounting substrate which may be a 
transistor and other semiconductor devices and allotted such a component, and 
may complete an image display device and other semiconductor devices at a 
next process. 

[0136] The example of two examples is equipment of structure using the light 
emitting diode of the structure where the image display devices of Example 1 
differ. As the image display device of this example is shown in drawing 37 , 
wiring layers 268 and 269 are formed on the substrate principal plane 261 of the 
substrate 260 for wiring, bumps 266 and 267 are formed on these wiring layers 
268 and 269, respectively, and the crystal growth layer 263 is connected to the 
bumps 266 and 267 upside through the p electrode 264 and the n electrode 265. 
The crystal growth layer 263 is abbreviation plate-like, the barrier layer which is 
not illustrated has extended, after forming so that the p electrode 264 and the n 
electrode 265 may be electrically connected to the 1st conductive layer and the 
2nd conductive layer which sandwich a barrier layer. It Inverts and the p 
electrode 264 and the n electrode 265 which are located In the underside of the 
crystal growth layer 263 connect with bumps' 266 and 267 upper part. Bumps' 
266 and 267 perimeter is filled up with the adhesives layer 262 which consists of 
adhesives, such as heat-curing adhesives and ultraviolet curing mold adhesives, 
like Example 1. 

[0137] In the image display device of this example, the p electrode 264 and the n 
electrode 265 can be connected to bumps 266 and 267, the crystal growth layer 
263 which generates light can be maintained at the horizontally same height, and 



a problem to which the crystal growth layer 263 etc. inclines by hardening a 
perimeter in the adhesives layer 262 further can also be prevented beforehand. 
Moreover, since each light emitting diode component is mounted after 
component completion, it is made not to mount a component with a defect, and 
the yield improves to the whole image display device. Moreover, by bumps 266 
and 267, a component becomes the structure where the electrode of a 
positive/negative couple was brought together in the substrate 260 side for wiring, 
and an electrode does not reduce the area for optical drawing. High definition 
color display is possible for the image display device of this point to this example. 
[0138] The example of three examples is an example of the manufacture 
approach of the image display device of Example 1 , and it is explained in order of 
the process, referring to drawing 38 thru/or drawing 46 . 

[0139] The substrate 270 for growth which consists of a sapphire substrate which 
makes C side a principal plane as shown in drawing 38 is used, the substrate 
growth phase 271 which consists of a buffer layer of low temperature and an 
elevated temperature etc. is formed on the substrate 270 for growth, the mask 
layer which covers the substrate growth phase 271 and consists of silicon oxide 
or a nitride is formed, and window region is formed in the mask layer 
corresponding to the field which carries out crystal growth. Subsequently, the 
crystal growth layer 272 of the hexagon-head drill configuration covered by the 
Sth page toward which the side face inclined is obtained from the crystal growth 
by the selective growth from window region. The 1st conductive layer which is 
not illustrated in this crystal growth layer 272, a barrier layer, and the 2nd 
conductive layer are formed. Furthermore, the p electrode 273 is constituted by 
multilevel-metal film, such as nickel/Pt/Au, and it is formed in the part to which 
the n electrode 274 carried out opening of the mask layer with multilevel-metal 
film, such as Ti/aluminum/Pt/Au. Although the p electrode 273 is formed of 
vacuum evaporationo, the n electrode 274 of another side is formed using 
technique, such as a lift off. 

[0140] Thus, after forming the p electrode 273 and the n electrode 274, the 



substrate growth phase 271 on the substrate 270 for growth is separated for 
every component. Reactive ion etching is used for separation for every 
component of this. Although the component itself is the size of for example, 20- 
micron angle extent when it illustrates about the chip size of each component, 
the pitch of a chip becomes about 25 microns. 

[0141] Next, the resist layer 275 is formed all over the substrate 270 for growth, 
and thickness of the resist layer 275 at this time is made comparable as the 
height of the top-most-vertices part of the p electrode 273. Subsequently, 
opening of the field corresponding to said n electrode 274 of the resist layer 275 
is carried out, opening 276 Is formed in the resist layer 275 concerned, and said 
n electrode 274 is made to face a pars basilaris ossis occipitalis, as shown in 
drawing 39 . 

[0142] A bump 277 is formed in the opening 276 of the resist layer 275 using a 
plating process etc. Namely, this bump 277 is a connection formed using a 
plating process etc., bumps, such as Cu and nickel, are formed in height of about 
10 microns by electrolysis or no electrolyzing, and, as for that front face, about 
0.1-mlcron Au plating Is performed for antioxidlzing. As shown In drawing 40 after 
the plating bump's 277 formation, the resist layer 275 is removed. 
[0143] That by which the imprint material 278 was applied on the substrate 280 
for an imprint constituted with a glass substrate etc. is prepared, and the 
substrate 270 for growth in which the previous bump 277 was formed is made to 
counter the substrate 280 for an imprint, as shown in drawing 41 after clearance 
of the resist layer 275. The Imprint material 278 is adhesion material etc. and its 
low Ingredient of absorption Is desirable to the wavelength of the laser light 
irradiated by the degree here. This has the low ablation by laser light, and is 
because the location precision of the separated light emitting device becomes 
good. In the place which the principal planes of the substrate 270 for growth and 
the substrate 280 for an imprint were made to counter, laser light, such as a KrF 
exclmer laser or a 3 time wave YAG laser, is irradiated from the rear face of the 
substrate 270 for growth, i.e., the rear face of a light emitting device. By the 



exposure of this laser light, nitrogen is generated in the interface of the substrate 
growth phase 271 and the substrate 270 for growth, and light emitting diode is 

divided into it the whole component. 

[0144] Each light emitting diode separated by the exposure of this laser light is 
held temporarily at the substrate 280 for an imprint, being buried by the imprint 
material 278 as shown in drawing 42 . At this time, the Ga layer 281 has adhered 
to the top face of the substrate growth phase 271 which is the field where the 
substrate 270 for growth separated exactly. Since the top face of this substrate 
growth phase 271 turns into an optical drawing side, it is necessary to remove 
the Ga layer 281, and etching etc. is performed. As for this etching, an etching 
reagent is selected so that the adhesion reinforcement of the imprint material 278 
may not fall to an alkali system or an acid system, although any are sufficient. 
[0145] Since a regulation target makes the light emitting device of the 
monochrome of RGB arrange and an image display device is constituted, as 
shown in drawing 43 , it takes out a light emitting device from the substrate 280 
for an imprint selectively according to the electrode pitch of the substrate for 
wiring. It is based on a premise that the light emitting diode with which this was 
held on the substrate of the substrate 280 for an imprint is the same and it has 
monochromatic luminescence wavelength, and in order to mount the component 
of different luminescence wavelength, two or more substrates 280 for an imprint 
are used. In this example, the adsorption head 282 is used for the ejection of an 
alternative light emitting device. The attraction hole 283 is formed in the point 284 
of the adsorption head 282, and the pitch has become it at the point 284 with 
what met the electrode pitch of the substrate for wiring. It is supposed that the 
point 284 of the adsorption head 282 is flat around the attraction hole 283, and 
the top face of the substrate growth phase 271 which becomes the flat part with 
the optical drawing side of a light emitting device adsorbs. Although it is also 
possible to do this adsorption activity for each component of every, like this 
example, two or more light emitting devices can be made to adsorb 
simultaneously according to the electrode pitch of the substrate for wiring, a 



manufacture process is simplified by using tliis example, and a manufacturing 
cost can be reduced. 

[0146] As shown in drawing 44 , two or more iiglit emitting devices corresponding 
to the electrode pitch of the substrate for wiring are carried till the place of the 
substrate 290 for wiring, and each component pastes them up to a substrate 
principal plane from a direction vertical to the principal plane of this substrate 290 
for wiring. Wiring layers 291 and 292 are beforehand formed in the principal 
plane of the substrate 290 for wiring, and after the adsorption head 282 sticks 
each component to the principal plane of the substrate 290 for wiring by pressure, 
if it opens, temporary adhesion of each light emitting device will be carried out at 
the substrate 290 for wiring. Adhesives 293 are applied to the principal plane of 
the substrate 290 for wiring, and it contributes to holding each component by the 
principal plane of the substrate 290 for wiring. Adhesives 293 are for example, 
heat-curing mold adhesives and ultraviolet curing mold adhesives here. 
[0147] If conveyance to the principal plane of such a substrate 290 for wiring is 
performed about each component in three primary colors, it will be in the 
condition which shows in drawing 45 . Wavelength shall differ in the light in which 
the component which adjoins at this event emits light. Each component is 
certainly mounted, while it had been horizontally maintained to the substrate 
principal plane using the bump 277. 

[0148] Subsequently, the application-of-pressure head 295 is forced from the top 
face of the substrate growth phase 271 which is the optical drawing side of each 
component, and adhesives 293 are stiffened. It is desirable to irradiate ultraviolet 
rays from the rear-face side of the substrate 290 for wiring, pressurizing [ can 
consider as the heating application-of-pressure head heated by pulse heat as an 
application-of-pressure head 295 when adhesives 293 are heat-curing mold 
adhesives, and ], in being ultraviolet curing mold adhesives. Or the application- 
of-pressure head 295 is constituted from light transmission ingredients, such as 
glass and quartz glass, and ultraviolet rays can be irradiated from an upside. 
[0149] In the manufacture approach of the image display device of this example. 



since it is collectively mounted in the principal plane of the substrate 290 for 
wiring by two or more light emitting devices doubled with the electrode pitch of 
the substrate 290 for wiring, while being able to reduce the manufacturing cost, 
manufacture in a short time is possible. Moreover, since the margin for alignment 
may also come for each component to be small, without inclining by certainly 
being horizontally mounted using a bump 277, it can have a light emitting device 
arranged by high degree of accuracy, and positive electric wiring and 
maximization of optical drawing effectiveness can also plan it using a bump 277. 
[0150] Moreover, in the condition of being held at the substrate 280 for an imprint, 
a light emitting device can be inspected, a poor component is removed at an 
early stage, and the yield can be improved. Moreover, Ga layer can be removed 
before mounting to the substrate 290 for wiring, and a problem which damages 
the substrate 290 for wiring by etching can also be avoided. 
[0151] The example of four examples is an example which forms a light emitting 
device according to the electrode pitch of the substrate for wiring, and is mounted 
in the substrate for direct wiring, as shown in drawing 47 and drawing 48 . 
[0152] As shown in drawing 47 , on the substrate 305 for growth, the light 
emitting device is formed according to the electrode pitch of the substrate for 
wiring. The hexagon-head drill-like crystal growth layer 312 is formed on the 
substrate growth phase 311 like the example of the above-mentioned [ a light 
emitting device ], the p electrode 313 is formed on the crystal growth layer 312, 
the n electrode 314 is further formed on the substrate growth phase 31 1 , and the 
bump 315 for making the p electrode 313 and height comparable is formed. On 
the substrate 305 for growth, two or more light emitting devices are formed, and 
the spacing has become a thing corresponding to the pitch of the electrode 
layers 303 and 302 of the substrate 301 for wiring. 

[0153] The substrate 305 for growth with which the light emitting device was 
formed is made to counter with the substrate 301 for wiring, by irradiating laser 

light, such as a KrF excimer laser or a 3 time wave YAG laser, from the rear face 
of the substrate 305 for growth, nitrogen is generated in the interface of the 



substrate growth phase 31 1 and the substrate 305 for growth, it dissociates the 
whole component and a light emitting device is held at the substrate 301 for 

wiring. 

[0154] Drawing 48 shows the condition that the light emitting device was held at 
the substrate 301 for wiring, it mounts also about the light emitting device of other 
wavelength henceforth, and an image display device is completed by stiffening 
adhesives 307. Since the Ga layer 316 is formed in the top face of the substrate 
growth phase 31 1 at this time, in the case where the adhesives layer 307 is an 
ultraviolet curing mold, ultraviolet rays are irradiated from the rear-face side of 
the substrate 301 for wiring. It is good at the hardening process In the conditions 
same In the case where the adhesives layer 307 is a heat-curing mold as 
Example 3. By removing the Ga layer 316, after the adhesives layer 307 hardens, 
the damage to the substrate 301 for wiring can be reduced remarkably. 
[0155] The example of five examples is an example which irradiates laser light 
selectively according to the electrode pitch of the substrate for wiring, and 
mounts a light emitting device in the substrate for direct wiring, as shown in 
drawing 49 . 

[01 56] As shown in drawing 49 , on the substrate 328 for growth, two or more 
formation of the light emitting device is carried out, the hexagon-head drill-like 
crystal growth layer 324 is formed on the substrate growth phase 327 like the 
example of the above-mentioned [ a light emitting device ], the p electrode 326 is 

formed on the crystal growth layer 324, n electrode is further formed on the 
substrate growth phase 327, and the bump 325 for making the p electrode 326 
and height comparable is formed. 

[0157] On the other hand, the electrode layers 321 and 322 are formed in the 
principal plane of the substrate 320 for wiring in the necessary pitch, and where 
the substrate 328 for growth and the substrate 320 for wiring countered and are 
held, a laser beam is irradiated according to the electrode pitch of the substrate 
for wiring. Although nitrogen is generated in the interface of the substrate growth 
phase 327 and the substrate 328 for growth, a light emitting device Is divided Into 



it the whole component and it is held at the substrate 320 for wiring by irradiating 
laser light, such as a KrF excimer laser or a 3 time wave YAG laser, from the rear 
face of the substrate 328 for growth Since the exposure of a laser beam is the 
alternative thing doubled with the electrode pitch, all the light emitting devices on 
the substrate 328 for growth do not dissociate, and only the component of the 
monochrome doubled with the electrode pitch of the substrate for wiring is 
imprinted certainly. An image display device is completed by repeating this 
process to the component of other wavelength. Laser light has the approach of 
scanning a single beam, and the approach of moving the substrate for growth, 
and the substrate for wiring with a single beam. 

[0158] The example of six examples is an example mounted twice using the 
substrate for an imprint, and it explains this example, referring to drawing 50 
thru/or drawing 54 . 

[0159] As shown in drawing 50 , the hexagon-head drill-like crystal growth layer 
333 is formed on the substrate growth phase 332, the p electrode 334 is formed 
on the crystal growth layer 333, n electrode is further formed on the substrate 
growth phase 332, and the bump 335 for making the p electrode 334 and height 
comparable is formed so that a light emitting device may be constituted on the 
substrate 336 for growth. On the substrate 336 for growth, the light emitting 
device is estranged according to the electrode pitch of the substrate for wiring. 
This substrate 336 for growth is held so that it may counter with the substrate 
330 for an imprint, it is irradiating laser light from the rear face of the substrate 
336 for growth, and it dissociates the whole component and a light emitting 
device is imprinted by the substrate 330 for an imprint. The imprint material 331 
which becomes the substrate 330 for an imprint from silicone resin etc. at this 
time is formed, and a light emitting device is held by this imprint material 331 for 
every component. 

[0160] Next, as shown in drawing 51 , it is held by clearance of Ga layer in the 
form where an optical drawing side becomes the substrate 330 for an imprint with 
an outside, and as further shown in drawing 52 , the 2nd substrate 341 for an 



imprint with which the imprint material 340 was applied to the top face is stuck. In 
this case, the imprint material 340 is for example, ultraviolet curing mold 
adhesion material, and the 2nd substrate 341 for an imprint is glass or quartz 
glass. 

[0161] Next, as shown in drawing 53 by the first substrate 330 for an imprint 
being removed, a light emitting device is imprinted by the 2nd substrate 341 for 
an imprint. 

[0162] And as shown in drawing 54 , according to the electrode pitch of the 
substrate for wiring with which the 2nd substrate 341 for an imprint and substrate 
342 for wiring countered, and were held, a laser beam is irradiated by the 
principal plane of the substrate 342 for wiring in the place in which the electrode 
layers 343 and 344 are formed in the necessary pitch. By irradiating laser light 
from the rear face of the substrate 328 for growth, a light emitting device is 
separated by the ablation of the imprint material 340 the whole component, and it 
is held at the substrate 342 for wiring. Since the exposure of a laser beam is the 
alternative thing doubled with the electrode pitch, all the light emitting devices on 
the substrate 328 for growth do not separate this imprint, and only the 
component of the monochrome doubled with the electrode pitch of the substrate 
for wiring is imprinted certainly. To the component of other wavelength, 
repeatedly, the adhesives 345 on the substrate 342 for wiring are stiffened, and 
an image display device completes this process. In addition, when the residue of 
the ablation of the imprint material 340 has adhered to the light emitting device 
rear face, the process of washing or polish is added. 

[0163] Although the hexagon-head drill-like crystal growth layer 354 is formed on 
the substrate growth phase 353 and the bump 355 for making p electrode and 
height comparable is formed in the imprint material 351 on the 2nd substrate 350 
for an imprint so that a light emitting device may be constituted as the example of 
seven examples is a modification of Example 6 and is shown in drawing 55 On 
the 2nd substrate 350 for an imprint, the light emitting device is not estranged 
according to the electrode pitch of the substrate for wiring, is on manufacture and 



is allotted In the expedient pitch. In addition, in other processes, it is substantially 
[ as Example 6 ] the same. 

[0164] Subsequently, as shown in drawing 56 , a light emitting device is 
separated from the rear face of the 2nd substrate 350 for an imprint by the 
ablation of the Imprint material 351 the whole component by irradiating laser light 
selectively, and it is held at the substrate 360 for wiring which has wiring layers 
362 and 363. Since the exposure of a laser beam is the alternative thing doubled 
with the electrode pitch, all light emitting devices do not separate this imprint at 
once, and only the component of the monochrome doubled with the electrode 
pitch of the substrate for wiring is imprinted certainly. To the component of other 
wavelength, repeatedly, the adhesives 361 on the substrate 360 for wiring are 
stiffened, and an image display device completes this process. In addition, when 
the residue of the ablation of the imprint material 351 has adhered to the light 
emitting device rear face, the process of washing or polish is added. 
[0165] The example of eight examples is an example of the image display device 
which divided n electrode wiring and p electrode wiring up and down, and formed 
them about the crystal growth layer. As shown in drawing 57 , p electrode wiring 
372 is formed on the substrate principal plane 371 of the substrate 370 for wiring, 
in the form linked to the upper bed of the p electrode wiring 372, the crystal 
growth layer 374 which has the dip crystal face where the hexagon-head drill 
configuration inclined is embedded in the adhesives layer 373 of the perimeter, 
and the image display device of this example is supported. The 1st conductive 
layer which is not illustrated, a barrier layer, and the 2nd conductive layer are 
formed in the crystal growth layer 374, and this crystal growth layer 374 is 
supported by the adhesives layer 373 in the inverted form with the time of crystal 
growth. The p electrode 375 is formed in the field parallel to the dip crystal face 
of the crystal growth layer 374. To the crystal growth layer 374 up side The plate- 
like substrate growth phase 376 used at the time of crystal growth exists, and the 
top-face side of this substrate growth phase 376 is made into the optical ejection 
side 377, and sets to the optical ejection side 377 of this substrate growth phase 



376. n electrode wiring 378 is formed in tine corner of tine substrate growth phase 
376 which does not lap in the direction of a normal of the substrate principal 
plane 371, and the laminating section of the 1st conductive layer used as a 
luminescence field, a barrier layer, and the 2nd conductive layer is electrically 
connected to it. After theadhesives layer 373 which a part of this n electrode 
wiring 378 has extended also on said adhesives layer 373, for example, consists 
of a resin layer hardens, n electrode wiring 378 is formed in a necessary pattern, 
n electrode wiring 378 is covered with the protective layer 379 which consists of 
resin layers, such as polyimide. 

[0166] In the image display device of this example, since n electrode wiring 378 
at least is located in the optical ejection side 377 side of the substrate growth 
phase 376 unlike the light emitting device by which the both sides of p electrode 
and n electrode exist in a crystal growth side side, only the part of wiring can 
make the chip size of a light emitting device small. Moreover, since n electrode 
wiring 378 and p electrode wiring 372 will be divided up and down, will be formed 
about the crystal growth layer 374 and will be left in three dimension, connecting 
too hastily is lost and it becomes possible to form wiring width efface widely. 
Therefore, formation of wiring can also be performed easily. 
[0167] In addition, although the above-mentioned example explained the bump 
as what made the coat of Au Cu and nickel, you may be connection by the solder 
bump. The bump on the electrode of a light emitting device can be formed of 
solder plating or solder vacuum evaporationo, can use flux instead of the 
adhesives held at the substrate for wiring, and can apply to the substrate for 
wiring beforehand. A light emitting device is held on the substrate for wiring by 
the adhesiveness of the flux. If the light emitting device of three colors is 
exfoliated and imprinted, a reflow of the substrate for wiring may be carried out 
collectively, and a light emitting device may be connected with the substrate for 
wiring. Since the substrate for wiring will be put into a reflow furnace at this time, 
a glass substrate is used. After connection performs flux washing, puts in a 
sealing agent between a chip and the substrate for wiring, and stiffens a sealing 



agent. Since in the connection using solder connection resistance turns into low 
resistance, the alignment precision of a light emitting device is improved by the 
self-alignment at the time of solder melting and a pixel pitch comes to be in 
agreement with the patterning precision of a wiring electrode, a pixel pitch 
becomes fixed and an image display device will become high definition. When 
fixing a light emitting device, burning inspection of a light emitting device is 
conducted before impregnation of a sealing agent, and when a defect occurs, it 
fixes by fusing a solder bump by the local heating of the light emitting device. 
[0168] In this invention, that an image display device should just be an indicating 
equipment (display unit) using light emitting devices, such as a light emitting 
diode (LED) and semiconductor laser Still in instantiation from the thing of the 
structure where a light emitting device is arranged on the substrate for wiring, 
and is included in other electronic equipment etc. The monitor of the electronic 
equipment of a television receiver, a video regenerative apparatus, a computer, 
etc.. In the thing of comparatively small size, you may be monitoring screens, 
such as an automobile loading mold guide apparatus, a cellular phone, a 
Personal Digital Assistant, image transcription equipment, and supervisory 
equipment, etc., including monitors, such as an output unit of a game device, and 
electronic household electric appliances, etc. 
[0169] 

[Effect of the Invention] As mentioned above, according to the image display 
device of this invention, it excels in many properties, such as resolution, and 
image quality, luminous efficiency, and big-screen-izing is easy, and the image 
display device which can also realize reduction of a manufacturing cost can be 
obtained. Especially, since a light emitting device is the detailed size by which 
occupancy area of the component of a piece was made two or less [ 10000- 
micrometer ] or more [ 25-micrometer ] by two according to the image display 
device of this invention Since it mounts to the substrate for wiring after 
completing each light emitting device possible [ arranging the light emitting 
device itself in high density at the substrate for wiring ], the yield is good, and 



even when big-screen-izing, the strict process control of the micron order 
covering the whole screen etc. becomes unnecessary. 
[0170] Moreover, according to the manufacture approach of the image display 
device of this invention, it can mount in the necessary location of the substrate 
for wiring, imprinting a minute component because realize easily and arranging 
the light emitting device itself in the substrate for wiring at high density utilizes the 
substrate for maintenance, and a energy beam temporarily. 
[0171] On the other hand, according to the array approach of the component of 
this invention, and the manufacture approach of image formation equipment, 
when a component is made to hold to the member for maintenance temporarily, 
distance between components is enlarged and already becomes possible 
[ preparing the electrode pad of size etc. comparatively using the spreading 
spacing ]. Since wiring using an electrode pad with these big comparison-size is 
performed, even if it is the case that the size of final equipment is remarkable and 
big, as compared with component size, wiring can be formed easily. 
[0172] Moreover, according to the array approach of the component of this 
invention, and the manufacture approach of image formation equipment, 
handling becomes easy, in being able to extend an electrode pad to a large field 
compared with a component and advancing an imprint at the following second 
imprint process with an adsorption fixture, while being covered with the 
adhesives layer which the perimeter of a light emitting device hardened and 
being able to form an electrode pad with a sufficient precision by flattening. 
Moreover, in the imprint to the member for momentary maintenance of light 
emitting diode, a GaN system ingredient can exfoliate comparatively easily using 
decomposing into metaled Ga and nitrogen by the interface with sapphire. 
[0173] Furthermore, when according to the array approach of the component of 
this invention, and the manufacture approach of image formation equipment 
meaning the same imprint scale factor and the dilation ratio of the first imprint 
process and the second imprint process is made into n times and m times, 
compared with the case where it expands so much at once, only 2nm time can 



surely reduce the count of an imprint from it being 2(n+m) =n2+2 nm+m2. 
Therefore, a production process also serves as economization of time amount or 
expense by the count, especially it becomes useful when a dilation ratio is large. 
[0174] Moreover, in the image display device of this invention which each light 
emitting diode component inverts with the time of crystal growth, and is arranged 
on the substrate for wiring, the top face of a flat substrate growth phase can 
function as an optical drawing side of light, can also help the function as 
reflective film of p electrode, and can make optical drawing effectiveness high. 
Although a crystal growth layer has for example, a hexagon-head drill 
configuration with selective growth, the bump is arranged in n electrode side, the 
substrate growth phase and crystal growth layer for every component can be 
maintained at the horizontally same height, and a problem to which a crystal 
growth layer etc. inclines by hardening a perimeter with adhesives further can 
also be prevented beforehand. 

[0175] Since each light emitting diode component is mounted after component 
completion, it is made not to mount a component with a defect, and the yield 
improves to the whole image display device. Moreover, by the bump, a 
component becomes the structure where the electrode of a positive/negative 
couple was brought together in the substrate side for wiring, and an electrode 
does not reduce the area for optical drawing. High definition color display is 
possible for the image display device of this point to this example, and it has 
become that to which the manufacture process top also incorporated the 
advantage of selective growth skillfully. 

[0176] In the manufacture approach of the image display device of this example, 
since it is collectively mounted in the principal plane of the substrate for wiring by 
two or more light emitting devices doubled with the electrode pitch of the 
substrate for wiring, while being able to reduce the manufacturing cost, 
manufacture in a short time is possible. Moreover, since the margin for alignment 
may also come for each component to be small, without inclining by certainly 
being horizontally mounted using a bump, it can have a light emitting device 



arranged by high degree of accuracy, and positive electric wiring and 
maximization of optical drawing effectiveness can also plan it using a bump. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the layout pattern of the important section of the image display 
device which is the 1st example of this invention. 

[Drawing 2] It is the layout pattern of the important section of the image display 
device which is the 2nd example of this invention. 

[Drawing 3] It Is the circuit diagram of the image display device which is the 2nd 
example of this invention. 

[Drawing 4] It is process drawing showing the formation process of the crystal 
layer in the manufacture approach of the image display device which is the 3rd 
example of this invention. 

[Drawing 5] It Is process drawing showing the formation process of the 
separation slot in the manufacture approach of the image display device which is 
the 3rd example of this Invention. 

[Drawing 6] It is process drawing showing the sticking-by-pressure process of the 
substrate for maintenance temporarily in the manufacture approach of the image 
display device which is the 3rd example of this invention. 
[Drawing 7] It is process drawing showing the exposure process of the energy 
beam in the manufacture approach of the image display device which is the 3rd 
example of this invention. 

[Drawing 8] It Is process drawing showing the exfoliation process of the substrate 
for component formation in the manufacture approach of the image display 
device which is the 3rd example of this invention. 

[Drawing 9] It is process drawing showing the adsorption process of the light 



emitting device in the manufacture approach of the image display device which is 
the 3rd example of this invention. 

[Drawing 10] It is process drawing showing the separation process of the light 
emitting device in the manufacture approach of the image display device which is 
the 3rd example of this invention. 

[Drawing 11] It is process drawing showing the condition in front of mounting of 
the light emitting device in the manufacture approach of the image display device 
which is the 3rd example of this invention. 

[Drawing 12] It is process drawing showing the condition after mounting of the 
light emitting device in the manufacture approach of the image display device 
which is the 3rd example of this Invention. 

[Drawing 13] It Is the mimetic diagram showing the array approach of the 
component of the operation gestalt of this invention. 
[Drawing 14] It is the mimetic diagram showing the array approach of other 
components of the operation gestalt of this invention. 

[Drawing 15] It is the mimetic diagram showing the infanticide imprint in the array 
approach of the component of the operation gestalt of this Invention. 
[Drawing 16] It is the outline perspective view showing the resin formation chip in 
the array approach of the component of the operation gestalt of this Invention. 
[Drawing 17] It is the outline top view showing the resin formation chip in the 
array approach of the component of the operation gestalt of this invention. 
[Drawing 18] It is drawing showing the example of the light emitting device used 
for the array approach of the component of the operation gestalt of this invention, 
and they are the (a) sectional view and the (b) top view. 
[Drawing 19] It is the process sectional view of the first imprint process in the 
array approach of the light emitting device of the operation gestalt of this 
Invention. 

[Drawing 20] It Is the process sectional view of the electrode pad formation 
process in the array approach of the light emitting device of the operation gestalt 
of this Invention. 



[Drawing 21] It is the process sectional view of other electrode pad formation 
processes in the array approach of the light emitting device of the operation 

gestalt of this invention. 

[Drawing 22] It is the process sectional view of the adsorption process in the 
array approach of the light emitting device of the operation gestalt of this 
invention. 

[Drawing 23] It is the process sectional view of the second imprint process in the 
array approach of the light emitting device of the operation gestalt of this 
invention. 

[Drawing 24] It is the process sectional view of the formation process of the 
insulating layer in the array approach of the light emitting device of the operation 
gestalt of this invention. 

[Drawing 25] It is the process sectional view of the wiring formation process in 
the array approach of the light emitting device of the operation gestalt of this 
invention. 

[Drawing 26] It is the process sectional view of the formation process of the thin 
film transistor in the array approach of the liquid crystal controlling element of the 
operation gestalt of this invention. 

[Drawing 27] It is the process sectional view of the first imprint process in the 
array approach of the liquid crystal controlling element of the operation gestalt of 
this invention. 

[Drawing 28] It is the process sectional view showing the maintenance condition 
in the member for maintenance temporarily in the array approach of the liquid 
crystal controlling element of the operation gestalt of this invention. 
[Drawing 29] It is the process sectional view of the imprint process from the 
member for maintenance to the second member for momentary maintenance 
temporarily in the array approach of the liquid crystal controlling element of the 
operation gestalt of this invention. 

[Drawing 30] It is the process sectional view showing the maintenance condition 
in the second member for momentary maintenance in the array approach of the 



liquid crystal controlling element of the operation gestalt of this invention. 
[Drawing 31] It is the process sectional view showing the condition of having 
formed the opposite substrate as a liquid crystal panel in the array approach of 
the liquid crystal controlling element of the operation gestalt of this invention, and 
having enclosed liquid crystal. 

[Drawing 32] It is the sectional view showing an example of a light emitting 
device. 

[Drawing 33] It is the sectional view showing other examples of a light emitting 
device. 

[Drawing 34] It is the sectional view showing an example of further others of a 
light emitting device. 

[Drawing 35] It is the sectional view of an important section showing the 1st 
example of the image display device with which the crystal growth layer of a light 
emitting device was mounted by inverting. 

[Drawing 36] It is drawing showing the light emitting diode which constitutes the 
image display device which is the 1st example, and they are the sectional view 
(A) of a component, and the top view (B) of a component. 
[Drawing 37] It is the sectional view of the important section of the image display 
device which is the 2nd example. 

[Drawing 38] It is the process sectional view showing the formation process and 
electrode formation process of a crystal growth layer in the manufacture 
approach of the image display device which is the 3rd example. 
[Drawing 39] It is the process sectional view showing the formation process of 
the resist layer in the manufacture approach of the image display device which is 
the 3rd example. 

[Drawing 40] It is the process sectional view showing a bump's formation process 
in the manufacture approach of the image display device which is the 3rd 
example. 

[Drawing 41] It is the process sectional view showing the exposure process of the 
energy beam in the manufacture approach of the image display device which is 



the 3rd example. 

[Drawing 42] It is the process sectional view showing the imprint process to the 
substrate for maintenance temporarily in the manufacture approach of the image 
display device which is the 3rd example. 

[Drawing 43] It is the process sectional view showing the adsorption process of 
the light emitting device in the manufacture approach of the image display device 
which is the 3rd example. 

[Drawing 44] It Is the process sectional view showing the mounting process of the 
light emitting device in the manufacture approach of the image display device 

which Is the 3rd example. 

[Drawing 45] It is the process sectional view showing the condition after mounting 
of the light emitting device in the manufacture approach of the image display 
device which is the 3rd example. 

[Drawing 46] It is the process sectional view showing the application-of-pressure 
process of the light emitting device in the manufacture approach of the image 
display device which is the 3rd example. 

[Drawing 47] It is the process sectional view showing the exposure process of the 
energy beam in the manufacture approach of the image display device which is 
the 4th example. 

[Drawing 48] It is the process sectional view showing the mounting process of the 
light emitting device in the manufacture approach of the image display device 
which Is the 4th example. 

[Drawing 49] It is the process sectional view showing the exposure process of the 
energy beam in the manufacture approach of the image display device which is 
the 5th example. 

[Drawing 50] It is the process sectional view showing the exposure process of the 
energy beam in the manufacture approach of the image display device which is 
the 6th example. 

[Drawing 51] It is the process sectional view showing the Imprint process In the 
manufacture approach of the image display device which is the 6th example. 



[Drawing 52] It is tlie process sectional view sinewing the 2nd imprint process in 
the manufacture approach of the image display device which is the 6th example. 

[Drawing 53] It is the process sectional view showing the condition after the 2nd 
imprint process in the manufacture approach of the image display device which is 
the 6th example. 

[Drawing 54] It is the process sectional view showing the condition at the time of 
the mounting process in the manufacture approach of the image display device 
which is the 6th example. 

[Drawing 55] It is the process sectional view showing the condition at the time of 
the light emitting device formation in the manufacture approach of the image 
display device which is the 7th example. 

[Drawing 56] It is the process sectional view showing the mounting process 
accompanied by the energy exposure in the manufacture approach of the image 
display device which is the 7th example. 

[Drawing 57] It is the sectional view of the image display device which is the 8th 
example. 

[Description of Notations] 

1 , 21 , 80 Substrate for wiring 

DR00-DB1 1 , DR, DG, DB31 Light emitting diode 

PT Current holding circuit 

32 33 Transistor 

34 Capacity 

51 Sapphire Substrate 

52 2nd Conductivity-Type Cladding Layer 

53 Barrier Layer 

54 1st Conductivity-Type Cladding Layer 

55 N Mold Electrode 

56 P Mold Electrode 

57 Separation Slot 

60 It is Substrate for Maintenance Temporarily. 



70 Fixture for Adsorption 
81 Wiring Electrode 

90, 90a, 90c, 121, 161 The first substrate 

91, 91a, 91c, 123, 165 It is a member fornnaintenance temporarily. 
95,140,168 The second substrate 

92,101 Component 
122 Light Emitting Diode 
164 Thin Film Transistor 

240, 260, 290, 301 , 320, 342, 360, 370 Substrate for wiring 

243, 263, 272, 312, 324, 333, 354, 374 Crystal growth layer 
270, 300, 328, 336 Substrate for growth 

244, 264, 273, 313, 326, 375 p electrode 

245, 271, 311, 327, 332, 353 Substrate crystal layer 
249, 265, 274, 314 n electrode 

246, 266, 267, 277, 315, 325, 335, 355 Bump 
280, 330, 341, 350 Substrate for an imprint 
282 Adsorption Head 



(19) g*BI#fFJt (JP) 



<12) ^ ^ ^ $g (A) 



#^2002-261335 
(P2002 - 261335A) 
(.^ym H ¥^14¥ 9 ^ 13 H (2002. 9. 13) 



(51) Into.' 
H 0 1 L 33/00 
G 0 9 F 9/30 



3 3 0 
3 3 8 



HO IL 
GO 9F 



3 3 OZ 
3 3 8 



f-73-r(##) 

5C0 94 
5F041 



9/33 
9/35 



iFS»^ m^m<Dm3 ol (^ ss h) 



(22)tB«B 

(32) ffijfc0 

(33) «5feffi*!Sa 

(32)«5fe0 



!^B|2001 -200n3(P2001 -200113) 

¥^13^6^ 29 0(2001.6.29) 

!|#H2000- 217953(P2000 -2179S3) 
W12¥7^180(2OOO.7. 18) 
0* (JP) 

#K2000 - 217988 (P2000-217988) 

ipfiei2^7;3180(2OOO.7.18) 

0*(JP) 

!^S2000 - 396225(P2000 -396225) 
qzj$12^12^ 26 0 (2000. 12. 26) 

0* (JP) 



(71) tBlgA 000002185 

(72) ssM# 

Mms,)\\mmn\ era? #35# 

*3KII5ffiJtlEJtffi;il6TS7#35^ vr: 
(74)«fflA 100110434 

a± ten IK 



(54) mo>m: mm^m-&tmmmmmomt-^m 



(57) [gSSl] 

m^\,t-m(DmT(Da^mmiS^2 5 /L/m2j.x±i o o o 



T 



(2) 



^$M2 0 0 2-2 6 1 335 



\mmi^^m^(Dammmt'^2 5 Mm2j.x±Ti 0 0 

m7Bmm.±(o-mm^(D£^mm<r>tkis^ 1 ojjt±4 0 0 
0 0 j-xTTS ^zt ^w^ttm^m 1 tmommm 

g^gE±<D-iE^»<7)i&^E»<Dlt*M Oi.X±1 0 0 

0 0 i^JLTT&^c t ^w^tt^mmm 2 mmoymmm: 
tt^m^m 1 tEmommmmmSo 

K?t6^S«*~^ 2 5 p m 2 iX±7 1 0 0 0 0 m 2 
ct^lcf^fiEL. K-llcHSn/fc^SgitS^SBijSB^^^FK 



immM^mzmmt^z-f^w^tt^nw^^ oib 

[Il5f<li12] MlB»li*tifcS§e^«^^OMIBiB^ 

fBlgOiii^S/T^iSgoiijiP^ao 
[|i5Ril14] tulBS?m^fflSffi<^K®6''5<7)i^^ 

-i.tOB,swmic^fg^«?^HuiBK?flJfi!6fflg*5*^ 6 5^ 
H^-d:. &5litm?^BulB-B^SJffflB«tc«}$?-a:« 
C<t^1t^ti:-r5Sl5RJS1 3fB«01ifiagTga<7)iy)g 

«}f d i:^i|t©i:-r«ii^Ri1 1 4IBIKcDilfi^/T^ 

[W*]S 1 6 ] BufB^JilS? tifc^f63t*?<OS!jfBi3S® 
fflSffi'\©llgttiulB5gJt«?«®a)SffiBP»=&MlBiB 

[if«3l18] BuIB=&5«^*^^<!;tui3S^Si:P^0»l6 

■r5c:i:5!|t^<i:-r5lf5l<iii 7 iB«(D?«^^?(7)iaJt 

[W5R3I19] igiBx^^;U=t^-l^'-A<^)BS|!fButc. lu 
IB=&fg)t«?S-B$«JtfflS*5t::«}tf MfBi:?.^U 

mmm 2 0 ] m^-mm^mm^it^miz^mm 
izm.wr^m-^^xm^^t?>s:t^^mtt^m^ 



(3) 



!ttM2 0 0 2-2 6 1 33 5 



«2 1fBtttD^?©iH5iJ*a„ 

SufB^?l*s HufBm-S*S<*:fulB-Pt«JtfflSWi:Wit 

[ft^RJi 2 5 ] Buf B-B$ejtfflei5«A^ b mm&^ i-e^ 
•?n§iu!B^?iis HuiB-Bf«itfflaPM<hHutBm-s*s 

[HiRli 2 6 ] Bui3m=»*5±T*l*s MS S buI B-B^f 

®S[<!:f Slf5R3I2 1 i3isO*?©iB5iJ:&So 
[lfsRii2 7] luiB^-BS*^6l5IB-lif«JtfflBI?W 
^(73l5¥fc ct y^tu l3-Btffii^fflgP«A^ 6 luiBmnSffi'N 

m^m28] tuf3«w#Kii^^?tc^^wx^. 
^ c <}:^#^i:"r^iimii2 7MmomT(ommio 

[ilARH 2 9 ] fuIBWW#S«fulB*?%»RWlc 
^,!:-rSfi««2 7iBi6O^?0iB9y:5-S. 

[St *ii 3 0 ] mtiye^ffn^mim^it^mmcj^ 

m>^m 3 1 ] Mf3m-»SliJi^ttT'S5 C i: 

^t<!: 1-5115^113 0!S«6<D«?<Z)iB5y:^-;£o 
[|i5Rii3 2] |ijiB^?tt^fb%)¥^ltt^ffit^fc¥» 

ft^^ U . fulB^P,?.lt« b— y'- AT-S 5 C <!: 

^w&ttmmm3 1 i3«o*^<^iBfy5D-;£o 
[W5R3S3 3] BuiB^?(*5i^^?s m^B^mm^. 

{mm 3 4 ] t!ii3«?« Mi3m-ais±iC'f'Ffi)4* ti 
;5 c f^^^iir^n^2 1 f3«©«?oiB^J:&-». 

3 5 ] i5f3-ii$«}^fflgl5«lcBuf3l^?6^«5t 



^!|t^i^^"ri)lt5R3I2 1 iBtt<D^?cDiB5y*^)£o 

mm^'i 6] BulBiB^(7)-gPli«S/\°-y KT-^^c 
<i:^!tff^i<!:-r5ll5R]12 1 iBi6©*?©iB5y:^;£o 
Cil^Rii 3 7 ] L < li;-SB^BSy^5P«?5^ h 

tulB-li#«Jtffla5«l!:«J$*tl/i:ijl3567t«?eL 

< ttj^H^aWS?^? 6 ten LTm=s«±itei:-r 

^(cig^*^;g,iBS®;&jf5fiE-r5iB|gJfJ)536X*i<!:^W-r5 

3 8 ] fulB5g^^?e L < «tulB-/SH"HSy« 

a 3 7IBtgcDiHta/^^a<7)i^ji^;£o 
iiJiB3Si^^?SL<lij«B^BSW«?lcfl5fiE*ti, M§3i3 

fi2^liA^Mf3S«SHroj£li:&[pll!:fci^Teil,/5£fiB#<l: 
(iliijm? nTMIBiBi^ffiSSlc^g? ti5 C €itt^S<!: 

[!i5Rii4 1 ] m^wiim=?-^m^u^^^(Dmm\ 

I* Bui3iB«fflS*5tJ:ilK73rn5 MlcfiKftfflSlift^ 6 
^ti^SClt^lt^tf 5i««^4 OfBtt®H#a/T^g 

So 

4 2 ] ijfBfgJt*^ «Sffi^® ICS* LTM?4 

■;sttM. Ru:m2^«i6W)a*n. HuiBmi^Bii: 

S«!?=n%m lists tufBm2 2illi:igSi-r5m2 

[II^RH 4 3 ] Bul35g^m? (*g«±Stc>i>t LT1if4 

L/ciii^sefBE^^-r^iuiB^SH'sfiEgiiicii i »miis 
;ses> 'mm2mmmiTW.m-^t\.. m^'iw.^mmmt 
mm■i^^^^mmt. mm2mmmt^mt^%2 

ae{*BufBSffi±a«);£i^:&lR]tc3Dl^Ttui3SB^Bfi)6Sli 

5ll5Rli4 OIBKOlilliS/T^gSo 
[Il«3a4 4] MIBSgfBfiEfi^liSJKfig^lc J; yjfM 



(4) 



i|tM2 0 0 2-2 6 1 335 



m^m^L. luiBm 1 mmmtmmt^m i mmt. 

[If 4 7 ] MiBm 1 Rxfm 2 mm(D'pr^ <t'b- 

ll*R]I4 6IB|g01i#«/Tv^SOi^5g^;£<, 

4 9 ] HulB#58it^? CD BulBfiE^fflSffiA^ 6 

m^m 5 0 ] Hui3^5£^^? '&»li-r?./ci6(DX;^ 
;U=P- li -L.cDPS|tii. :&fl3^«?ic3>f LTSKWlcff 

^Dti^ iitm'mtumm4 9 iBttcData/T^^^s 

m>m4 9iBt6«)Hfi!^^sa(7)^s*-»„ 
mim 5 2 ] «iso*?€iB«ifflsS(7)Bffi±®± 

Ts MfB*?cDieB^BfigmtC J: ■pTmfig^+XS^B^Bfiggl 
*~<BulBg^g±SOa&^^;^IRI^cfcl^T*SBlfi)6:lll$<!:^^fflB 

mtm 5 3 ] (7)tuiB*srHfi£SJi<75fi§4 L/-di 
\mmmmimm 

[0 0 0 1] 



[0002] 

©±a*xdf'j-i:LTi*. mxim^^-<t-\-' (l 

ED) ^fflU^fc^B. jSa^BX-rX^U-r^ffll^/cSB. 
-b>^A^b1 5 0■t:>^^S)S©;«:^^(7)gm^*^ xUti" 

[0 0 0 3] 

[0 0 0 4] jSBlx'rX7U-1'=&fflt^/cBi#a/T^gB7 
[0 0 0 5] $fc. T'^X^xVX^U-l'^ffll^/c^B 



(5) 



!|tBB2 0 0 2-2 6 1 335 



[0 0 0 6] ^i^•^T> ±1311115^5^^^1*. ^(Dl-^tn 
[0008] 

[iSSl=&W-;^-r5^c46(7)^S] *56W©H^S5^^S 
7t«?<73i^Sfflti~^ 2 5 fj m 2 J.X±-<:- 1 0 0 0 0 p m 2 
«?<75c5SHftA~^2 5/um2j.X±T-1 0000ium2j.X 

[0 0 0 9] *5SR«©4fmlj^«^ss^t:^5l^T^iv 

iii^»rod&MSa)J:b6'« 10Ji(±40000JXT<i:* 

ti. j;yjif$L<iii ow±i oooowTi#n«, 
[0 0 10] *?g^(^iS<lia^SMtc1Sffl?ti5§gJt^ 

[00 1 1] :^^mt. ^Sc©l«7t«?6W5iJ* 



[0 0 12] c(D^ormmm.mi^m(Dmmijmzss^,^ 

[0 0 13] ^^)&^Li^mmmm(D-mtLT[t. 
i^ih.n:^^^m^(om'f-mmmmii''E>(oi;imt. mm 

^ c i ^ <t 3 L T ai\ 

[0 0 14] *5ig0^t*Buai(DlHia^ga5IM 

[0 0 15] ?git*?©iS3i7^)^cD<!f*L^,^-^5lJ^c^5l^ 

XTWU=I?- t:-AcDP,?JtfulCs Bu!B^?e7t*?^-Btffi 
§?g7t^^^^fufBg*S*^b»lt?it. ^n^MT^-m 

[0 0 16]-:^. :/fi^m(om=f-a)mm)m. m-s 

i|S±lciB5iJ*n^£:ffll!E©«?«m=S*g±l::iB?J-r«^ 



(6) 



i|tgB2002-26 1 335 



[0 0 17] ±iB:)^atcj;titf. -munmsimmT 

[0 0 18] s/i:. ±im^mmi3',i^iz^mLtc:^m 

»«?6^iB5iJ* n/ct^^JI J: y liHIF^ L/cWRIi&S J; 

[0 0 19] ±imim^^^m(Dmmijmz.i:mi. m 
mT^-^b^j<^xmznmt^zLtTim-^n^o m- 

F^B^^ijffl Lzmm^X(D±^rj:mm'pmmji'y k 

[0 0 2 0] ±mcmxTm9tmT<Dmmic 

[00 2 1] s/cv ^^mmmimmmmii.. MiH^se 



ijiBSi»®ii<!:S^^n^mim@<h. tuiBm 
2 ig^-r5m2 msttfi)6:ifflSffi6^6(7)B*A^ 

ttji^tttrmi wiMi:m22imi^^Ls m^mmM 

<StiijlBSffi±Sa)a!i*lRllcJJl-^7BulBSgB%fi8mJl^ 

[0 0 2 2] * 6iCs :^^m<Dm^m7rsmm<DWh:^m 

3»ffiji. mm. JkU^mimmm^mi^LTm^mi'^ 
mmL. mmm^mmmtmmt^m^mmt. huibm 

15 H'[5]fi;t i: ^ S d; 3 ^i:?f^^i)6 Suf BSSB^a^Kfil ^ buIB 

[0 0 2 3] $/c. :^mB(Dm=f^^mm\,ts mmom 
^tl5SB^BfiK^l*^Sui3Sffi±H©7^^s*l^l^^:^5c^Tg 

[0 0 2 4] ±l3*feB^(^Wl!a^^SlCSil^T«s ^ 
7t*?©!BB^Bfi)6^Jl*i^S«iSO;£li:&fplttfcL^T,^B^B 
fig^B^i: C t *^ 6 ^ mtJ^eB^BiSSJK^ 
±f JtcfRfig Lfc«^T'^ c T t fJSlc J: -o TiBSfflSfi 
(cS^iiitr^TffliJfcfeBf^ C i:lc^ U . SB^fflgffi±tc 

[0 0 2 5] Sfc> *5g^(Dia^a/TKSS<^Sa)i:&>£tc 

46, lg*tcS1S±®lC)t«fLT1S$4L/j:1i$S[$gBlS*Wr 
5«gB^BfigfiJi«fKfiK-r«c:i:*^T^v ?/foT> SSb^bSES 

[0 0 2 6] 

*?<Di35'J:&a> *^«ga*sic^i>T> mm 
[ 0 0 2 7 ] 1^ lam 1 (Tjnififiijoimiias^siio^gi! 



(7) 



!|tM2002-26 1 33 5 



^^itltcWMi:^(DT'-'^mD L R 0~D L B 1 ftWfiS* 

[0 0 2 8] yKU-X^SADDO. ADDUi^Wtt® 

^?0[5*HfflA^2 5|um2j.X±T-1 0 0 0 0 /j m 2 J.:^ 

KUXi^ADDO, ADD Ui7j<¥*lRlltSS3-nTfc 
T. 7j<¥:&lRllc|ljg-r«H«l^±Ttttt®cD7KUX«g 
[0 0 2 9] 7^-^iSDLR0~DLB It*. 7KUX 

mm 1 [zm^ o it^wimmm i (Dm^mmo^m'^^ 

E!filA^2 5 Mm2l.X±T-1 0 0 0 0 fjm^VATt^nWi 
'jNJ5:-ft < XcD?g7te ^'T 7f— K^SI^ L T ^ fc46 tc pitg 
T'SSo ?*SDLR0~DLB HiMTDlRl 

i^±(Dmm<Dm96^-<t-m. *fef8jt^'f'^i--FD 

ROOs Iiife5§7t^*''r?t— KDGOO. fcJ:U=»&5lit 
^'Tit-KOBOOfreSUs r— 5f«SDLR0~DL 

B0t§?gJtfeCi:lc|9W6nTl^5o x-^*lDLR 
0~D L B 1 WgE73lR]lcPSift^il«(Df^L:5l7^fe<7) 

[0 0 3 0] *llffi^J(Dmia5^gS(*, 5g7t^^V7|— 



/ U = - -i? A 1; ^ L> $ fc I i m ^ > ■t' 7 ; 1/ = :i 
7?So fg^^S^'-TTl— Kt*i:i-HC;jg:l^M^e-S/c;3 0 

[00 3 1] *H]!i(s^JlJa)il«as^^^stc^5t^T^*> §ii 

«F«3lt33t^Ts 7j<¥:?&[R)lC9Sfe<D5S)t^f'r7|-- KD R 0 
0, DROIs DR10. DR1K '■^V^lM.^(r>%% 
5i'-1':t-KDG0 0v DGOU DG10> DG1 K 
:;^CC^T'»fe(7)3S3t^«"'r:d— KDBOO. DB0 1. DB 
1 Os BG1 1 !S«MA.T-L^5„ «ilJ^t*> El*£±<7)il^ 
<nWx.9-(t-Y\t. ^fe^gTt^'-fTl— KDROO. 

KDG 0 0. JJcfcWfeSe^^V^- K 

D B 0 0 cDiim^VTi— KA^iB^'j* nrfc Jine 3 

[0 0 3 2] ^^gjt^'l'Tt— Kli. ^J^lf^n 

^'nv^mmimm^^ l . a° 'y ^ - i>-tt»icD s s 
^^n^-rsjitT-. fgjt^fV^-KG)vh';^/xtt© 

KUXI^ADDO. ADD1 i;x-'S'^DLRO~DL 

B 1 (D^mimiz>(i!tLrcimizrj:-o-ct5V. ^m^^' 

^t- KW7 KUXS,?lc3g^Lfcmffi/\°-y KSP 1 1 
LT«mWtc7KUXJilcigil;^ti. [Wltilc. t-^U 
l!:g^Lfc«ffi/\°'y hSn 2^/l-LTlM6Dl!:x-^^i 

n6»\°-> Kgpi 1 > 1 2^^t-LTl«;e^l::7 KUX 

■^leiiiTttiSo 

[0 0 3 3] -l@(7)5ig^^'r;il— F©^?[&#H««2 
5/L(m2j.x±T1 0000pm2j.XTT-S«c:<!:*^5^ 
BSiE:^?IJ(^§?g^^~^7|— KO+J-'TXt*. ^C0-mt)^5 

(7)d;^^»'J\'5:ti-'fX=&i-XoTiB|gfflS^Jgl::||g?n?i 

-'jim^tdmj'^'y'^-'j'i^moii^Mmmmm i it 

HTSoT. iJiJ^lfO. 1 ='J/-h/l/A^61 
h;K0$Elillcia^*ti5„ cniiiftilffl (xUtfv^a> 
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3 0c m*^6 150c m£Ot<Dti'iiiaTiB U . ^cDH* 
ma^RGB ^■^t>-\±T 1 il^<!; L/cli^T-» 3 0 
^!b^6 2 0 0]5il«g^©'feWA^^ra±M$L<. S 

0 0 00J-XTT-$^i!:<i:*WSL<. ^■5tc10J.X±1 
0 0 0 0 J-XTT-S^ C $ Ll\ 

[0 0 3 4] mncDmimTT^i^mcDm^m^iis asi^w 
tciio. 3 ~ v?^-i\^n(D-*t'<xmmi^"^'r-i>'m(n 
9y T^+J-'T XT'* u . "tniiimmi^'^ ^— Lfcif 

mximmif'y ^^mc s ~ Lrcm-^iat. mib^ 

mm^co fiSSaoib*^ 1 ~ 2 gitOSSfillcJft $ 5 c 

i:LT»^L<tt1 01-X±40 0 0 0J.XTT$ys ^5 
tcS?$L<(*1 0J.X±1 0 00 0J.XT®tSHTSfe-:3T^ 

©tbCDSSHJb'^il-n/c t (7D <!: ?5: o Tl^^o 
[0 0 3 5] el£D<i;3^M^5^'y^-tt-l'X(7Dfg^-?'-< 

ii^t\ W^5f^'y7"+^-'rXT-SoTti-^J^)lJt*M# 

m^mt LTit. t(D+i>}rj:mmt LT'Z^wr^imt 5 0 

0 c d/m2figT;2&ys Ctl^3tai:^lCi$»"rS<J:9S 
fe. Sife. Wfea)§e<!:t>«lta5W/m2i:^So ilti 

Jt^-TTf-- K©¥i£)7ttiJ:^«0. 0 1 7 juWA^S 1 . 7 

Tt 1 w-ij^'^ayt^e 1 0 o¥73 5<?p>fi)SW'r 

KOfi^®W^2 5 Mm2j.X±T1 0 0 0 0Mm2l.XT 

So 

[0 0 3 6] »jN+^-'r'XcDSS^^*nS§5il^'?''r7t- 



fcm^TSS6\ ii^CD/\°-y ':r—:>~+^--<Xct: U t'J^^^,^ 
V-'<X m7i\i^mm\:XYm.m.(D'^(D) iCiRSoTl^S 

Jg^JiJ^jHiaS^SS tcffl L^ 6 ns 56^ ^-1- 7|— Kt* M° 'y 
v^miN^JS/cli/ \°«y ^r-'JiS^m^ri^Bmrnti 
■t^'f X7-i3«fflS1fi±i::||g* ns„ 
[0 0 3 7] ;MCs E12SOf|213^#fiBL*A^6s ^2 

[0 0 3 8] |gl2(7)U"f7'^ hUT-lis *^)H51J©iHi 
m.7r.^W0iP^<r> 1 (V 1 X H 1 ) CD^gjIA^jf^^ti 

TL^So M 1 a)ll)5S1^J©t(D<!:|lll»^i3^fflaffi2 1 ± 
\Z7m-l5^\^m±t^^T K l^Xl^ A D D i: 2 
$|PWK PW26^m^(;3P^P17RM*^Tl-So iin 
67KUXiiSADDi:2*rol;gllPWK PW2«. 

t- K-^«aftfilt[H]SScD5^-y:^<7)ti-f XltibSJLTiSt^ 

-(t-¥%am^^OLH. DLG. D L BA'^RfrStDP^ 
HT-JTJfiE^tlTJJU. iinefi-^^DLRv DUG, D 
L B t.T' K UX^ A D D i: IWI^O^IJg. ■^J■;£T•flJ^E^tl 

[0 0 3 9] *IIJfe1^J©lHga/7^gST1i. 5l7t^'r:t 
- K D R . D G s D B h ij ^ Xl;*^(ci35iJ? tl. p;Tlg 

fefg^t^^'-fTl— KDR. fife^^Tt^'-f^t-KDG. 3dJ: 

■(smn^%^^t- KD B(7)lli^c^y7^- KA^ia^ij^n 

TfcUs Ctie3 0©»3t^Jf'r:i— K6Mo<Dli»(Diifl 
^*ifi)6-r?.o #?§7t^^'r7|— KDR> DG. DBti^tl 

^'~tll^SiE:&fea)^a'J^*+^■'rX5WoTllg^n/^:5^•y 7 

fgJ^^'T:!!— KDR. DG. D B«a«P W 1 
iH P W 2 cOF^tTJ^itlC^S* *l§c 

[0 0 4 0] ^LTs ^nmm(Dm\ti.mmmm.[tiBi-^T 

fi. KDR. DGs DBttffiMWtCiS^t 

iE^^^ft^-it-VDR, DGs DB=&>^tnsm-3ttffi 
Jf-r S/c460im}t[HlSS P T *^#JS?SlCff5fi)6?*XT 

«Jf|H]SSP TtiliSyo^'y yttttffMTr WJN:^-t>--<X 
^J-X-pTi3^fflS«52 1 lc|IS?tl/c*,<^TS?)o *^ 
BfilJIJTi*, ^S^it^-r^t-KDR^ DG, DBtnaS 
j^lHlK P T ^fBfig L/cMfBlSSeJ^lHlSS^ -y -ft^^m- 

2 5 M m 2 J.X±7- 1 0 0 0 0 fi m 2 J.XT 
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mi^mmziS ^m2l:^±-^'^ 0 0 0 0)um2j.XT<!:^ 

So 

[0 04 1] #3gJt^«''f:?|— KDR. DGs DBiittaS 
«j«lH]KPT©r^fcJ;tf§ffl^iiSlDLR. DLG. DL 
B-^ZKUXil^ADD. n»PW1. PW2<^)F^IC 

lis mmoi^f^^mm^i 2-^2 emm^fi^o m 

^"'I'Tl— KDR. DG. DBttCOm^'^'^t-FD 
R. DG. DB^Igiil-rsm^it^SKf ?.fc46<Dl>i^t1S 
J$[51S§PTcDW^^^a^'n}g^-rSo iBfe^gl?2 4tt5g^ 
^y:!!— K*^67j<iFlcSS?nm «}JillPW 1 tcffi 

ffiitiHiK p T tmmii p w 1 (om^mmt^o bbssp 2 

||g|5 2 6 (i7XT:^|R]lc®S* y s 
«-;^tffi1tIlS§PT<!:fl-^i|gDLR. DLG. DLB^P^ 

^^n^enmmt^o cm^mm^'i 2~2 6ti§5i 

Tt^VTl— KDRs DG. DB^»jN:&-*t'rxmXoT 
[0042] 1131*112 ,TT-r*llffl15'J®li®a/T^^S<7) 

iHiMrsSo -sf-r?!— K3 1 3f)^|g^^~'r7^- f 

|RlT'M.?:3oa)^«"-r:!l— K3 1 1 0©iii*5:Sfi!6LT 
i^S*\ lil3(DlElSSll4'«i}iR^^W«fb-rs/"c46lcfe(?? 
IZSy^-tf-rtOT^LTL^So CiD^V:t- K3 1 tt^iit* 
nfc h 5 > i>~X ^ 3 2 . 3 3 i §M 3 4 *^W>^t«J#[HlSS 

^mis.t^o wm p w 1 tmmm p w 2 cDP>gT-^'-r^ 

- K3 1 iE^ytc h^Vv^'T.^ 3 2m^*n> h7 V 
v'T,^ 3 2*^^71- >m^£^Ji-&tJ:PI^Jv '^'■<t- K3 1 « 
fgTtrSo 1»PW1 i:ffl;S|gPW2(7?-:^«^tt!!m 

^3 2(D^-hl,amt3 4 (n—l5(Dtm=?- i: X -< 5^ > 

^~ h 7 i LTiifie-rs h 7 v-:>'x^ 3 3 ov- 
X- KU'fv^i«i©-:&)b'^s«-r«o cKOh^vv-'x^ 
3 3(Dft!3:&©v-X • KH'>^miHl!ffl-^AMtt*&* 
tlSfi^SSD L K h 7 Vi^'X^f 3 3 (r>f- 



So 

[0 0 4 3] ZK^XliSADDt*>'7 hU>*~X^[°lSS3 

6 tcct o T^l^K6^^c u-^^uAHT] u §^ ens^ij® <!: :& -rj 

m^\i^W.(DT KUX!liCD-*/cltA^SU"^;U 
lC->7 h LT. ^<7)7j<¥7 KUXA^ilJi^^nfcCitC^ 

3 1 lte7lS/i:460i3«IT-$y> ^I^Tt^'T^- F3 1 
1-PlC)^LT-*©ffi^$gDL^)'«m-rSo 7KUXS 
A D Dtt->7 h Uv-'X^flHlESS 6lCj;oTJMJ/?WtcU^ 
;U->7h?+lS)b\ «^«|DLti->7 hUS^X^t • h5 
>X7 7'y-hlH]!S3 5tCj:oT^4*tl. WRiEtirc 
#^i^DLlCti->7 hU->'X^ • h7>X77'^^-MEl 
K 3 5 LTilfiffl^*Mi|*S?nSo 
[0 0 4 4] h5>v''X^3 2£7)'5'^-hlJ:i$.'^*tia-:? 
h7>i>"X^ 3 3(D-1j(DV-7. ' Kl^-O^aiClgi! 
-rS^s3 4ti. h^>$>'X-5J 3 2 0'y-- hCDmte=& h 
^Vv'-X^ 3 3 A-<7|-7ttlg^^ofc^tC$|J$-rS«tg^ 
WfSo c:cDd:5k h^Vv-'X^J? 3 3*':7|-7i:^o/cJi 

K3 1 ^|gB]Li!ltSi::i:?b'<RlfigT-$So 

[0 0 4 5] ^:^T-ffi*^ci^)m^:ol^TiJ^B^■rs„ 7j<¥ 

©7 F UXSI A D D lCi/7 h U v'X^ HSS 3 6 6^6«E 
^EpjPLTT'FUX^SK-rSi:. ^©jlJK*tifc5-l' 

vrox-r-y^v-^'F^vs^x^ 33myVimtr£^o 

«^^mE<tLTI)n^Si. ^©ffiE*'«X^-:/5^>yh 
^ypX^ 3 3^^>LT h7>v>'X^ 3 2(D'5^- htCiO 
JIt-S*\ PlB$tC§m3 4lCt^(7)'>^-hmE^i^Smi^ 
tls ^CD§a3 4tiH5Vv'~X^ 3 2CD'5^- ME^^i 
if-rSJ;5lcK1'F-rSo 7j<¥^[R)CD7KUX^ADD(75 
SJ/^i!)1'p*M?±L/c^i. -r^fe-6»RtcA^A^S7 KbX 
1^(Dmiiits^?^Xfi&[y^Mmn LT. h 5 Vv'X^ 3 3 

myvz.mtr^-Drcm-^T:'^. g»3 4i*'ir-hiE^ 
mnL-o-^if. mmmat:k(D7 fuxjijk*^^tss 
7\ 3 4 «jif/?ii$0'^'- h mm^un Lmif^ c t 
^)^RrtET'$So <i(onm3 4tw-[-nE^mnLTi^ 

SF^f*. F7V$>~X^J 3 2«^(7)ili}tT?*l/i:fflEtC|J;i; 

r!:mmni\ m^^-^t- fs i icieiiijiif^jiitLSi 

ttSiri:tBj|gT-$S„ dOcfc-ptcJg^^'TTl— F3 1 
(735g7tLTl^S0$F^^^<fioC<!:T\ li-fjOfg^^V 
/t— F©IEl)tt>i^t^fi< LTtilfi^1*CDiSS)t^iS<"r 
Sc:<!;*^7;-#S„ 

[0 0 4 6] ;^ic. '^3(D^mmtLTs ^wn<Dm\^ 

iE«lfflS^Slc«LTISS-rstijlSST'OiK^li58 
3tl!l?Oiiii3^S<7)lMRST'tSSo 
[0 0 4 7] |il4lC,T^rcfc3tCs a]46tC+t7 7l'-\'S*5 
5 1 ^ffi*Ls H/T^LSUMSSs iSa«)/^y77'^€-ffJ 
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mm 5 1 m^mmmmmtrji^s,. c cth 2 mmm<7 

57Kli5 2. >sei5 3. mi KJi5 4 

[0 0 4 8] ;>:tCs msioT^-Tcfcdit, 7*h';yy7 

3 ic n wmm 5 5 umm-^^. ? 5 tcm 1 wm^-^ 5 -y 
Kn 5 4 [zmmt^^o Kpwmm s e 'tnm-^ti^o 

K^roj^H^^Ht-S J: 3 lei^H)! 5 7 ^j'iJTJfiE^tiiio 

+t77"r-\'Sig5 i©istf«tij-r?.}?s?T-^u. m2 
KJi5 2tii^»iis«5 7tcj;or»!li*n 

^©[5#ffia*''2 5 pm2j.x±T1 0 0 0 0 /jm 

oT5/L/m7^M1 OOMmT-^^„ 
[0 0 4 9] i2|6jOT^-rJ:3t::. -BtfSJtfflS^ge 0^ 

V . "to-m^m 6 1 (Dmm e 2 ^et tc^^m-;! 5 7 
m 6 1 (omm 6 nzit^m^^^t- Koa®ffiijm« 
[0 0 5 0] Ei7ic5^-rci;3ic. x^.;u=p-e- 

U— tf-^+t77'r-\'S*g5 1 (DKEWSSBffliJtCjS 
-<D?mi,Zj:-z>T. +^77'f'-\'SS5 1 i^gB^BlTS^ 

m2»iiy'?5'y FM5 2^mm7B:i§T-(omxumit 
2mmM'7^-^ K/i5 2^+^-7 7'i'-\'Sffi5 1 mmm 
^"^mms 1 <!:,^a"Hii7$^m2J»m^^7 7 Kits 2 
[00 5 1] +^77'^^['Stg5 1 mm\^Mk. #18^ 

2 5 5 2 ©E^lSeffl;^* 7 0 T'l!a«-r 

So mmmy^m i o ©is^gp 7 2 2 '^mi'? 5 -y k 

15 2©KEl!:ffiL/i:i:J15T\ aKi!5Sffl?&*7 Olc 



[0 0 5 2] mmKiS-t-^-^^^^-^i^- KOM2^«^ 
<77'y K)i5 2<7)KS6^i-i^(ci]5SLfc<hz:5T\ mM 

mm 7 0 6 0 jb^sii u El 1 0 

ffls^seojb^e^t-o 

[0 0 5 3] i::c$T'*iMiSU<7)/jN?&-9-'rXro^Jfe«? 

5i::i:T'il^S5^Sajb'«iaigi*-tiSo Hi i«s ie^iffi 
S*58 0lCl!Seffl;&ft7 0^^:I!a«^nTl^55e3t15^"•1':!t■ 
-K=&ltg■rSiIt^i®tt«l^5^■rE17•S^J. '<7)?git^ 
-f 7|— KWs -li©«?CDd&»S«*'* 2 5 |L/ m 2 j.x±-<:- 
1 0 0 0 0 Mm2J.XTi:^^a§»J^:&■t>■'^' X=&i-::<-:3T^S 
^*;)T.Tl^?.o C(7)|gPi7(*. BBii«fflSIJ58 OA^mcffl 

^7 KUX,li. m;g|l^igiti!|g^<i:'cDiB|g«ffi8 1 A^BE 
lCflJfi!6l?nT0^5o i3l>M»«8 0tt. ^J^«'«7XS 

y =1 ymmm(r>^mwm&\,z^mts.mw^~% v . t 

TStilf<!:a)J;3&affiT'£oTt.ac\ SB«lra8 1 
±tcti. ffi^ffl»lW8 26M?4l.Tl,^S„ ZCOS^ 
ffl^m«8 2 ttHS^ tlS C tT-SfTJ L&6'<eM-PlM 

[0 0 5 4] m^ 2\z.7Kt ^r>\z.. 

o^i3^fflm«8 otcjfi-d^'tt. P/fMC0teSlc5l^^''l't 
\°'y v>m^<7)?«7t^'r ^- KtDESle J; Q TiS^ 

wmmm2\vmt^if. ^w,zm^is^T^m:% 

[0 0 5 5] **ffl1?iJ(Dil^a5^gMa)iaJi*;£^fflO^ 
)iJfJ^Wfc J6CDI -y 5^ -y J: o T^S!!'J^5^ 

[0 0 5 6] r^is. ±^(DmTM.. i 

*g±tC^?^}Kfig-r 5Ji^lt«s X:?;;l/:<i- t;-A<7)PS 
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[0 0 5 7] LED m^u^'-Ct- K) 

ODL E D^^'vy^i^jfr^C^tCcfcy L E D^mi^tcm 
3 0 0 p mft(7) t©^±IB<0 J: 3 lcl!f+ 

[0 0 5 8] ?-c:7'§^?^«8l)»H<fl5fi!6U 

m^imm^t^msA 38241 mztE 

«^n^5iSI$5¥)£^^ #P»@¥ 1 1 - 1 4 2 8 7 8^1i 

:&-;£^^(7)S^fi*^5fQ6nTi^^o ^mm^m5 4 332 

*;U±ltl5¥?tl«o l^tc. f^mW- 1 1-1 4 2 8 7 8 

[0 0 5 9] t^zti<mm(o^orsmmi. ^iro^ho 

f / K^7.mmtW,m. Li£t-$5¥*-;£l*^ fWSSlScDff 
m^OT-m^. (S *) ^'^x -f / K X ? 'y yoDJgSH^O <!:~<D 
^uElc:^ ^5 J; o T> X -r / W 7.\mt^m'bT'=F -y 7 
+^^X(^2 0 Mm)fcttfn^i:L^a*M6^^Fp5^^iS 
x.TL^^o ^cD^ctolc, xt-/WX^'yy©(7)W^f3iS 
»P!!)^Tpri«2l-^So Ltct^oT. 'J^^<<!:t.1 fimS 
)Srof3iS^^D-tiifllS*''*^^S«*iai T F T 7 K A°:?:/l/ 
T F Tr/\VX5^'y 7S©eSltSyi:SiJffl 

[0 0 6 0] $/cs 1-1 42 8 7 8^1C|E« 

<Dmm t; ^cDfesiciBis u/cmT\ ib^m^ e'^Rj^E 
r^jg^T-iis «wb* yts^mf intern 



[0 06 1] «mPI*tl/c*?^cfc^Jl£L^fi 

[0 0 6 2] [-mmi6i±^wm:^mmBm(DmTcom 

l5¥=&Him^^^i.X±(D^SPi<!:-r^ C <!: tf-^ §o 

[0063] E113<tll1 Alt^tl^'^-^mW^Mi'^ 
;£©S*W^X?i^/7^-r!g]T-$^o mi 3 (7) (a) 

^(Djzor^mT9 2^mcBis.t^. m^B^mm^t 

[0 0 6 4] 30 (b) tc^f H-S 

9 1 mis^^ti, i!:0-p$«itfflgi3H9 1 c>±tcs-«? 
9 23bMS}f?n5„ z^xmm^mi'9 2[mm^ 

?9 2 \,ty.i5mz>^^n^tm=¥-<om^uf^^o tcK 

Pfjfi56-^^iiffi/\''y ^mim^^m Ltzimtt^ z. t»x 
?i.o -mmm^m9 i±tc^-s^s9 0A^5$i¥L 

fc^lcm-Sfl59 0±©^g|?C0^?6WF^^nTl5¥? 

mmt9 1 cD+j--f h ')^7.mzm-^i!\tiimi-9 2 
(x^[r!. y-^miz^n^en) izmrsLTcmm^m 

1 jL[zm-mm o±(D-^<Dm^mmitiTiiw-^ 

[0 0 6 5] -mu^m^no 1 '\0«?9 2oei: 
lis m&r^iioiz. p/TS(Di!a«ffl7&ft-^7^f^ii- 
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? 9 2 S5J[46T-ll?FeJtfflg|5*?f 9 1 1tM'^S J: 3 L T 

[0 0 6 6] ZLOi^orgm-mrnxmcom. m^ 3© 
(c) lc5^-rJ:-5lt. -Bi«i$fflei5«9 l±tci?ft-r^ 
«?9 2^im^^^Tl^^C<!:^)^6^ S-«?9 2C-i:tc 

tcfl5fiE?*iSt<7)T'S«o Sfcs mis© (c) icttl 

a/\°-y Kiim^T^ LTi^si\ =&»?9 2©jiy€ffifli9 

3 ib'^^^ C <!:Tmfl5fi)69^')/ 79 4*Wfi)6?+i5o 

9 2 [i¥E±, mmmm^'v 4<7)Bg4'*ices-r^ 

[0 0 6 7] Ell BCD (d) iC/T^f J; 3 Ic. Hz: 

^ffiffl LT'<^ 3 ct e> tcf ^ C <t . aEtHi^-^Ttm 
its <!:'«S i;?iJ:TSWWlce:i;^ff a J; 3 LTtS 

[0 0 6 8] m-m-^T.miztsi^x't. mistmT9 

h-i;^7X^;*;tciB?^?., -rS^:3-6^?-9 2l*x73[Rltct 

(cMifiS y :^[p|tc'fc^n?~ti^?oF^?-;2itf J; 3 icii 

*~^iS1ia/TrgBS i:"(7)ft*§^p°p0E* ^eST' 
$,^tt^t. a*7]©^?9 2r^(7)t:°7 5^C0lg^!^ig6'i 
m-fe¥XglCctQTIBST!Fnfc^? 9 2CDtf7^<t:S 

ceiT-m-Bfig 03b^6-ii$ffiiffflW9 i T-roli 

Ltcify '^(om±m^ ntU -B$^SitfflgW9 1 *^ 
IBSill5[<g©fiiEttE = nXm7?S6fc3-n5. ffi:*: 



5) T-$tl«'Ml\ 

[0069] m-mm 9 5 ±[cmmmm9 7 9 4 c<h 

^SA^ewiBiHA^&^tiSo 2:<DiB«H*<51JA(#«?9 2 

[0 0 7 0] i^cic, la 1 4tiEi 1 3<D^m^^±m^m 
ommT'lov. m-mm9 0a±f'ii-munm^ 
9 1 a^(o^-m-^mtj^mrj:^^mwMT^&^o m^ 4© 

(a) ioT^-rj:3icm-sffi9 0 a±izmxum^mT 

■^;ira*J«?©d;3SiS?9 2*''®(CHM*ti^„ 

9 2 (im-Sffi9 0 a ±T-ttT h U ^Xl:<JtCiB 
^iJ^tlTfeU. m-Sffi9 0 a gWiEl 1 3(7)m-g« 

9o±^^:iI^^^TML/£:t,©T■2BoT^.s<^ immm± 

[0 0 7 1] c:<D<t3t!:«[ia©*?9 2^m-*«9 0 
a ±l::7 h 'J ^X«lCjfJfi)6LftiiI5T\ -StfSJtfflSP 
iW9 1 a'\*?9 2^|liF^L5:6^6S¥-r5„ 

tcti. m-sffi9 0 a t-mimm^U9 ^ an-mmt 
m-mm9 0a±co^hu<7xmc 
mm-$ntcmm(Dm^9 2^rs^\^t^^o{cim-^t 

So fSto-S^ m-SIS9 0 a±<7)$S^?9 2^I5¥ 
r^Jf^s ^cDPi3gL/^:/iHa)^^^9 2ttK¥LSl^ 

T\ F^^sgi6fcttiir^L/c{wB©«?9 2t'^m-mm9 
0 a t'^m-mmmm^9 1 a *'iwiiitLTi^?>p^icis 

liaLfcMIH©^?9 2tiC©P^?l*ei:7- 

m-s«9 0 a im^n^t\ mim-mmm^miz 
nL7:mwt^<itx\ &zmmLrcm^9 2^mmz 

[0 0 7 2] -mUi^m3M9 1 a^(Dm^9 2(omm 

[00 7 3] c:c0cfc3SM-$5i:i?ico^S^ 1114© 
(c) \z7Sstiioiz. -m^^m^U9 1 a±tc^^?i-r 

;5m?9 2ttlltF^*nTl^SC:<!:*^es ^«?9 2Ci 
l!:«?)liy«g9 3©*SS<t:l«i/\°'y FOfl^figiMTto 
n> SiO^TEll 4© (d) lOTT-r<fc3tc. H=t5¥Iffi 
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y 9 4 ^'twimmt^^ o tc^^sg 9 5 ±(c$i¥Tt 

[0 0 7 4] dtieiai 3. Ell 4(C5xL/i:-S|!gl(£:^ 
^l:ffi^^:tet^T^is ^-Kl^^OlliF^ Lft::^^-X?&*iJ 

tt5.1o%. mX\t. CJ^T'm-g<S9 0. 90 aA^6- 
Bt«J#fflgW9 1.9 1 aT-<^giP^L/-ct:-y5^cDffi±* 
^2 (n = 2) iL. -Bt«J#fflgP^9 1. 9 1a*>6 
®ra^j59 5 7-(7)llir^L/i:t:'y?^03*£;»C$*2 (m = 
2) i:-rs<!:. fite-MWfe^T'fiSi^LfcigHtcfeliL 
J:d<hL/i:i:^7-Ws Mi^ffi:*:*6'«2 x 2ro4eT% ^■ 

^1 6[5]^^3ie^^Jb■«^-r^6\ 

li¥;£T1i. 7 V -1- / V h OIIllS«m-te¥lST'OJ4 
2 (Z)-^(73 4 [Hl<!:m-fi:§:iST-(Dffi;«:*2©r:i| 
(7) 4 [s]^mii5filc)]D^}fcfclt£Df+ 8 [HlT-^tjc: <»: ic^So 
|5]i:$5¥iS$«^[il'r?)li^lcJ3L^Tlis (n + 
m) 2 = n 2 + 2 nm + m2 7'^;5C:i:6^e.> !t;^-f"2n 

[0 0 7 5] 35:3b\ Ell 3. Ell 4^^:.x^Lfc=gPgffip«; 
e^aiCfcl^Tt*. ^^9 2^fJ^«-5g^*?^-;«B^B$iJ 

[0 0 7 6] if^^\lSW^<r>m(nm HI 5«I11 4CD 
(a) (b) T'5^Lfcr^?l?fS¥(73ffi(7)-<?J«:/7^-ril 

[0077] Ell 5 \,t'^-mmiMx^oi^-k^ 3 

«jtfflg|5tt9 1 cW3<7)=S<09fg©Ea^^-r5o C 
©/j:46l£i:7troS*gT'S«m-S<S9 0 c±l::^5^? 



9 2ro^SP^Ii¥t-^fcA6li:. ^SP7-9!h]OIe¥6Mt<5 

ti^o m-sffi 9 0c ±ic h u <7 7At\m-^^^mi- 

9 2^3X3CD-7hi;^7Xm^K«tcWTs ^(D4><7) 1 
0©^?9 2A^-Bt«JtfflB|3H9 1 cKW-mmiS^X 

[0 0 7 8] HIS© (a) liE-gfi 9 0 c ±(D«? 
9 2 3 X 3 (DV h 'J '77.^>SmX% 1 ^0*? 9 
2 *i«-li^Sj^fflg|5*!f 9 1 c icei:**!* t d 5 S^iSW 
lOT^LTfcU. Ell 5® (b) ti3X3®Vf<'J<7X* 
eST'm2Sg(D«?9 23b'«-B?F«}tffig|5W9 1 c leg 

Ttts m-S«9 0 c(D-P#«i$fflBPiW9 1 c Kcnt^ 

mM^^-^-^mW^'^itX. «?9 2=&ISM^-tiTiB 
Wf^Z-t-iS-X^^o S/cHI 5 CD (c) t*3x3CDV 
h U ^ XmeST-m 8 # g tD^? 9 2 6^-B?fffi}f fflSW 
9 1 cH:|£¥*n^<tC5^^ixeMti:jj^LTfcU. Ell 
50 (d) tt3X3£D7hU^7Xmffi«T-m9#gCDjS 
?9 2*'!-Bt«J#fflm;*9 1 ctC|E¥?tl^<5:C5^^i 
jCWIC/ttLTL^^o dCDBXStDy'hU'^xmeSTm 
9«a©«^^9 2*«*tLfc(lfj^.T\ m-SS9 0 c 
t!:tt^^-9 2*'5S<Sy, -P#«j#fflg|5«9 1 ctCtt^ 
h 'J '>X«tc:^iS<Dm?9 2 AWF^?tl/-cjT5aT-«lt? 
Kl^^t.\ZTs.^. m Ell 3. Ell 4® (c) . 

(d) (Disttj:y. -mk^^^^m^i'iiE^^o 
[0 0 7 9] \wmm-^v-r\ mc. m i 6fcj;t?Ei 

1 7^mMLx. -mmmm^^xBfiSi^H. m-m 
mitmw^n^mmmm^^ fic^i^xmBM^. mm 
mm9'y7^ ooa. «LriBs^nTl^«^?1 o 
^0mv^mm^ 0 2xmisi>r!:'h(DXS>^J. z.(0i^r>ti 

ic*^ 1 0 1 ^$5¥-r^ii^ic{iffl7*^toTS^„ 
[0 0 8 0] 0 M,mmt^.k'^rj:^^m^(Dm 

XS>^t\ #tc?87t^?lcPSe-r'ft!3®«?TS-3TtS 
i\ mmmm^'yy^ ooiiBS¥«±T-^®±fc§B6^ 

^mm^ oi^mubxm^tnrcBV^x&'J^ ftttwit 

tt*5i<b«l^§«?i 0 i€^trJ:5lc^SlcMfli 

■r5^:^:T'^#6t^5^^5«T$s„ BS¥««®ffliii2 2® 

asffliJtKEffliJlcli^n?^alffi/\°'y K 1 o 3. 10 4 

*w^i)6tr=n^o cni^mm/i-y ki o 3. 1 0 4®ffM 

ti^®lcaffiM°'y K 1 0 3. 10 ACDm'itr^^^mm 

•^»iSh"h-> u =1 ymr^Ecommm^mm u 7 ^ h u v 
^5 y -i -s«tt cfc u ffma^mmmn^i - > - > 

-r?.c:<!;-?-fl5fi!6S-*i5o i:i^6«g/N°'y Ki 0 3. 1 0 
4 tt5li^^^-T«««? 1 0 1 O p ttg<!: n BfiitJi^tl 

Sgl 0 2lEtf7*-^l/S£'A«?n5« 
[008 1] K 1 0 3s 1 0 4(ifflaSffJ 
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1 0 3. 1 0 4<3D'(wmAW*5±1''^aTl^^(^)li. 
U^<t•5^c■r5/^:i6T'afe5c Kl 0 3. 10 4© 

[0 0 8 2] ;L(o^orJ:mmmm^yr^ oo^mf&t 

^5 C 1 7\ 1 0 1 y Jb'sm 1 0 2 tl¥ 
iH^b(Cc);oTltgS<m®/\°-y Kl 0 3. 10 
■T:'^^ttUzml'^ 0 1 tcJ;b^Ti£l«lcmg/\°-y 
Kl 0 3s 1 0 4^SS7?v ;^tDl|-e¥Xe7-Og 

0 3. 1 04 ^fijffl L/ciei|g^^^ a c i:?. la.^^a*"' 

[0 08 3] m^mi"] m i s ic^^uMMT-ffiffli*- 
n^mi'o^-mt LT(D?^9tm=F(Dmm^mo m i 8 

03 (a) )b^«^^ifffil21T^ys mis© (b) !b^¥®ia 
T-^So 2:(D^3t*?ttG a N3^©§g3t^?'-1'7»— KT^ 

£5o c:©J:3&GaN|g©|gJt^<;t-KT«. Sffi 

Ga N^75g^6Wk■r^^g^^^:^:t,S•^T+^ 

[0 0 8 4] $-r\ ^cD^s^t^c-p^,^T^*. Gau^-^m 

ftHA^e^^TtM^Jll 1 1 ±tcSJRfi5iS?ti/c7\ft 
ISfl5«©GaNji1 1 2mm-$nT^^^o ^fcs TUfi 
fiE^^I 1 1±^c^ill/^^L&0^^|6^^!b':?^aU, Aftil 

jTjttoGaNii 1 ni^commm^mnLrc^^icM 

OCVDjS^ifttJcoTJ^fig^nSo COG a Nil 1 

2«. ^mmci^m■m^■^yy^^'Sm<D±m^cm 
t L/cJf^ttsffl (1 - 1 0 1 s) T-a^3ti/ctr^s 

KSOiSftlT-S y . -> U 3 >^ K-r* -ar/c^^T'S 
ClOGaNll 1 2«4LfcSffi(DgP5^li^7'';l/ 
^xa^iJgcD-^^'y K<hLTatg"ri.o GaNHI 1 2 
©1ii4L/iSS^S3 ctaicS'ttJlT-S^ I n G a 

1 1 3*<?fM*tlTfcy. ^CD^I-ffliJtcvyt^-^^Z^K- 
yOGaNJil 1 4*Wfi)6^tl5o ^a:)^'^'^-i^''Ph¥ 
-y^GaNll 1 4t^77 Ki:LT«tgf ?)o 

[0 0 8 5] i:©J;a^?g^^V*-Ktcti. p®Si 
1 5tnmi 1 eftWfiS^nri^^o pmsi i st* 

■7y:?iv'i-iA K-:/'©G a Nl 1 1 4±lCRjmT*'*X^ 
N i /P t/AuS/-d*N i (P d) /P t/A uS:<t:" 



(DI«l^^U%L^$feJi^«?MPLfcg|55JT-T i /A I /P t 
/Au^^<7)&PW4^S«LTffM*ni.o ISI 
2 0 Ic.T^t" cfc d tcT±MMIl 1 1 1 (7)KHiJ6'6> n Iffi 

i2UtiiL^^TaJi-&(*. ni®i 1 emimi-Timm 

m^ 1 1oa®ffliJli:«^M<!::fe?.o 
[0 0 8 6] i:©cl:3^ffi5t©Ga NSO^^T^^I-Tl— 

c:<tT'^JRW&iWlliI?*lSo Sfcs GaN^©?! 

[0 0 8 7] [fg^^?£Di35iJ73;£] ^^^tt. ^ 1 9fr6 

TtttP^-r^o ^%m^\m^ 8lC,T^LfcGa NlgCDIgJt 

^■■f 7|— K^ffll^TL^?>o 

[0 0 8 8] %t\ mi 9li:^-rci:-5lC. ^-8*51 2 
1 (D±®±(C(*^SfO?g7t^''<7t-- K 1 2 2 ^)^? h iJ ^ 
XttlcJTM^tiTl^So f83t^V?l— K 1 2 2 
(*»2 0iumSlti:-r5C<h*i«T^5o M-BtBI 2 1 

7f— K 1 2 2 lcP.SI<fr 5 

)f^!b^ffll^6^^5„ 22\z\tpmmis.E 

©5g7t^'f 7t— Kl 2 2ti5JBiT'^?.WIllC$?,„ C© 

-;ii 2 2 gcDff»^J^«'si^;tt'r?i->x'y5^>'?'TiT 

3. iIWJ:3^m-S^I1 2 1^iai 9\Z7r.ti:.r>[t- 

nu^m^m^ 2 3^c>[^l^t^-t^TSlR6D^li¥^^^5o 
[0 0 8 9] -mmmmi ^ 2 3 ©m-ss 1 2 1 tc 
nmt^m\t.m\mm 1 2 4i:}ggiij]i 1 2 5*'i2itc 

&oTJfJ^?^Tl^^„ CCT'-B^ffiltfflgPWl 2 1(D 

^7S*5*ii'*fflt^«i::<!:6^T'*x -B^fSJtffiBP^sf 1 2 1 
JzOfiMll 2 4(7)1JiJi:LTtis J^'Jn 
-vm 7j<J§14jgSSiJ (IJiJ^tfPVA) . ?K'M5K 

rs.ii^m\.^^z.t»X'i^^. ^Tc-m^mnu^ 23 
roi^^^Jl 12 5.!: LTt*^^4*S (u V) 5i<kSig« 

gi?^^ 1 2 3 i: Lx^^i3z'7.mwL-^m\.\ mmm 1 2 4 

iLT.I^Ul-- K§i4Mm^ffJl5!6^g. jg^giJii 1 2 5 <!: 

[0 09 0] -mmmm^ 1 2 3 (D^mmm 1 2 5 

li. 5I^bL/c?i« 12 5s 1 2 5 y 

-r^J:3ltil||?tl. *?iI1bfi^1 2 5 y 

Kl 2 2 6MM-rsJ:etcffim^*D 
It^nSo afbL^c1i«t1 2 5s i:*ll^b^Sl 2 5 y 



(15) 



!|tg|2002-26 1 3 3 5 



K 1 2 2 ^m-mm i 2 1 u— y^-z^ > 3 v 

^SFiJfflLTiiJSS-rSo Ga NS©^7t^i"'1':i— K1 22 

[009 1] Z(Dly-V-77iy-^y aymmLtcm 
UlCctoT. )lMsWco7b^;g)§e7^^''r7f--Kl 2 2[i 
G a Nli^-SIS 1 2 1 (D^mT^ML. l^mKDm 
mmm 1 2 5 CD*Iif1b^±sE T 2 5 y lC58^^~'r:t- K 1 

2 2copiiffigi?5^^?:g^$yrj;dtcLTe¥*tiSo ■iti 
^7)^-+>'-A'^p,sw^tl^o^^I±sE«)fe7^^~'r7^- k 1 2 2 

mH^ 2 5 sT-SU. U-+f-tfiS|t^nTt^^l^/i:«) 
It 1 2 3 c t ti%t\ 

la 1 9T« 1 oofSjt^'TTi— K 1 2 2tcimm 

L/i:^lSEltJ;L^Tt|l)«lCf§5t^i"'r7t— F1 2 2ttU- 
¥tCcfcoT(*ie7t^?V7|— F1 2 2^-»Sl 2 1±lC 

1350? tiT 1^50$ J; u ^mrs Lx-^unm^m 1 2 3 

[0 0 9 2] ;^ic. Ki 2 2<Dm 

-Sfil 2 1 A^e-0tfSJ#fflgWl 2 3'\(D|£¥?^^■3 
/cctCl^TN IE12 Otcjj^-rJ;3lC7t^5I'fbTl^1 2 5yro 
gagiJM 1 2 5 ^Ei^b^-^^TfeTt^'-fTr— K 1 2 2 S-lil 

CtT-pffig^-S^o K 1 2 2ti-Btffiitffl 

gWI 2 3rojgJBSJJi1 2 5lzUmnrcVimi:\ W:ft 
^-(t- K 1 2 2<7)»S<)'«n«My (^JV- KBMJ) 

ic^^Tc^Ts 22(omm\z.\,m^ 

K 1 2 6^ffJJtLfc«^7tt> K 1 2 6 

lifi^^s'-f^-Ki 2 2cD«®i:n^eDicgi^?n^„ 
[0 0 9 3] mmmm 1 2 5o-;$t-;t(75^j<!: LTt*®*r 

T>5t5it-r?>o ^-+f-^cTGaN^5e7t^f7^- 

F^+t7 7-fi'S»S:&^m-g|]g1 2 1 6>SiiJliL 
(DG a^X7^>^^"r?)C<!:Ai%gT-Sy. N aOH7jc 
K1 2 6^/f^i-^>'5^-r5„ Z.<Iit%<0-hV-m\ 

commi i'y mme 0 ijmntt^ct a^t-* mm 

/\°'y K 1 2 6 LTtt^RSaH ( 1 T 0> Z n 



tL<«T i/A l/Pt/Au^£"0Wif4«ffll^ 

o T t fg^^ * ;^ 3='^ C <!: A-i^ / - X > 

[0 0 9 4] El 2 1 li-B§«J#fflgWl 2 Sf^S^^^' 
-r K 1 2 2 ^mr(D-B$f«J#fflgP« 1 2 7 tCK^ L 
T. ZZ-Klfil (p«S) fflyfl)e7'*-;H 3 0:&?f5 
fifiL/tSs 7/-KffliJBfiB/<-y K1 2 9*fl$fi!6U fflJI 

^,^s„ ii<D^-('yy<f(D!i^§^. m^^m^^ 3 lAWRg 
fgit^-TTi— K1 2 2m^^'timm-i^nrc 

troic^^o 1 3 1 «^ h U ^X«CD^fl7t 

2 2^i&m-r^rcii. w-m/^'^-ytLx 

1 3 1 (Dmt^x^tm-(D-mimmBm^ 2 7©^®*^ 
miso m-cr)-mu^mmi^ 2 7±ic«iijiiiii 28 
jbWfig^n^o cmmm^ 2 8i,mA.iiyym=\- 

*UfflT-3^§» -B$«ifgB«1 2 7(D«ffi6^ex+->7U 
-1f=£RaSif-r5o Ctiic J: y . IJiJ^l^MmJl 1 2 4 i: l 

m(D^mXt^ U f 5 F<7)7 7" U- '> a V (c J; y iiJil6S«^ 
S LT. ^m^'-ft- F 1 2 2lim-©-ll#«jtg|3« 

1 2 7ffliJle:|£i:T!r;|i;s„ 

[0 0 9 5] croyp-trXWl^Ji: LT. ^-(^'-BtffiJt 
fflSW 1 2 7 ©aE^ffiK7^X7T~5g)t^~<'7h- F 1 

2 2Wa®7b'^StllLT<^Sl:X-y^>'^~-r^o fTti" 
7't^-;H 3 0(DffMl*x^->VU-+f\ Hi)l;j5YAG 

* . t:T/fN-/Hi$^ 3 ~ 7 ju mcDg^rJtt^ ^tlzT^ 
5„ 7'/-FffliMeB/\°'y FBN i/Pt/AuS^t-J^ 

figr^o ^'f^/>■9■7p■bx^ia^a)7^-FSfflt^/■c 
^^i/y<f. 2 0jL(mJ.XT©1s©«^.^^ya3^^b'i^E^^e: 
<t^^^:^i±fB^—^f'&fflO^/£:^-+f^^:J;51)DIS:^T•5. 

jg^ffll 1 2 5 xm^Htc^m^^- F 1 2 2 
zTttttl^-r^o -mtLX. x+->7U-+f-tcTli^??l4 

[0 0 9 6] ;^tt. aaw#^g^ffli^T5g^^y 7|— F 

1 2 2A^m-05-B#«JtfflSPWl 2 7A^biiJli?n;So 

112 21*. m-(D-mmmmi^ 2 7±ici35yLTi^ 

^fSTt^'Y:;!— F 1 2 2 ^^ftSgS 1 3 3 Xif'V^T'y 

rt^tz^^TTsLrcmx^^o ca5i:$cD^sefLi 3 
5 immmmmm<Dmm\d'v=j'{t^ h y <7xm^mnL 
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(p^ 00jum7-60 0 lumtf'y^CD-^ h 'J<7Xm^mn 

S7L1 3 5(DBW«1^J^«; N i U^SLfc't 
(D. tL<tiSUS:&<i:'(D^liffi1 3 2:&X'y^>^~T 
T^SOIL/ctOAMfffl^tls ^B<S1 3 2(Dmmjl^ 3 
5©^tCti. P&S^-^'V/n 3 46^;efi)6*nT33y^ Z 

<Dmm9^>j^-\ 3 4^flEic»-r5c<hT'?83t^f'r 

K 1 2 2 <7)I!aSA'«RlSgloSS„ m^^^- K 1 2 
2tiilOS|!gT'«lii*^6S5^itffl)i1 2 ST'SfctlT 

[0 0 9 7] EI2 3W5ig7t^~-<7t-- K1 2 2^m-Sfi 

1 4 Otc$£:i:-rs<i:c:5^/TRL/c[lT$«o 

4 0 ic^s-rs^tcm^gffi 1 4 0 iz$>p,t)^[:mmm 

m 1 3 6tf<^^5-nT33'Js tcom^^'^t- K 1 2 2 

THcDffissiJi 1 3 6^mt^^. m%^'^t- K 1 2 

2^^i:»S1 4 0(c[ieLTiB5iJ*-a:^Ci:*^T^ 

3 4 6^E:'3fl)iSt^«Hg<!:Sys iSJtSSl 3 3i:fgit^ 
'T:;!— K 1 2 2 <h©i»J&tcJ:5iB^ttfig«iB!a*n5„ 
jggfflll 3 6liUVliI<bS}g«9J. f»5Sfktt^g«IPL 

yt^-ft- K1 2 2!b<iBE?tl%teBlis -B^SJtfflgP 
«1 2 3s 12 7 ±T'<DmmiiV>^m?SLTc'^<Dtrj: 
^(75<t:?««aiJli1 3 6<D«Bg^5I1b?^SX^.;U 

[0 0 9 8] S/Cs MllS^SI 4 0±[C->-V K'i^-^X^' 
<t LTtiitg-r^^eii 1 3 7 ^IBISL. #ICBS^ 1 

3 7 roilMija)a®-r&to-5aKli«S5^SS^MS A 
Ai'«i^5tJOffitcll^ p 1 3 8 mMT^o cod; 5 

^^tmc. H^PAIil 3 8T'©x;?.;b4^-i!aiR*S: 

Z.(Dmm^(D U vmMt LTlt. U V5I{k^^$«J<7)Ji 
-^[tm 1000mJ/cm2 ^^mMt^. 
[0099] ll2 4l*RGBCD3feCD5e7t^~'r7t— K1 

2 2. 1 4 1. 1 42 ^m-mm 1 4 0 (CiB^iJ* -tJrffi^ 

ji 1 3 9^m^LrcifRm^mtm'^'Si^o E12 2fcd;tf 

1212 3 7-ffil^fci!S«^mi 3 3^-?-(DS$ffifflLT. S 

-WiS. 1 4 oicT-? V h-r^es^^ofefoestc-re 

$$3fe6^6SSli*5Ji5fi£T'#5„ Sfe^Jil 3 9tL 



K&<if*fflL^S;ni:*'«T'*«o 3fea)l87t^'r7f— F1 
2 2. 1 4 1. 1 4 2l*ig;>-rLtl5]i;ffJtt7^<<!:ta 
l\ 112 4T1i*fe©^^^~-l' F1 4 1 ti^T^ftil© 
Ga NJi^tL:&l^itl)g<h?n. ffi(^)5g7t^~l'^- K 1 

2 2. ^ 4 2 t^owMt)<mrji-ori^^i3\ ctDlsPiT- 
li^^Tt^-fTt— K122. 141. 142 itmmm 

[0 10 0] mi sitmiBmxm^mtmz^^o m 

^11 3 9lCMPgP1 4 5. 1 4 6. 1 4 7. 1 4 8. 
1 4 9. 1 5 0^ffML. ^gJ^^-r^-KI 2 2. 14 
1.14 2(DT/- K. *V- K0«fi8/N°'y Fill=S 
tS 1 4 0 (7)iBl^ffl©ag^ 1 3 7 ^Jg^-ri>iBi^ 1 4 
3. 144. ^ 5 ^ ^mmLtcmT&^o ZLO^tl^ltm 

mt^mnim^^[fTt^-Mtm^^^^- ki 2 

2. 14 1. 1 4 2(7)lgA°'y K1 2 6. 1 2 9(D®^I 

7)-s-;HcJ:b'<TeL^ffiiirffMT? c (7) i; * CO 
*-/btt!^6 0 tjmn(Dnm/^y K 1 2 6. 1 2 91::?* 

:tjy-K«StffiiBs"r^to®3a!ia)-^ 
^moi^i^-Mi^mt^. ii(Dtii(Dummim2 so 

1 3 9 i:JSB^x<K+->}g«fJ^<!:~tDPlta«W 

[0101] ±a^<Dcfc3?5:§^^«^<7)iB5lJ7DJ£^cfcL^T 
«. -Btffi#fflBW 1 2 3 tCfg^^'-r K 1 2 2 ^ffi 

lA!b^ofcF^ll^*iJfflLTJ:tSJflDt>--rXa5lS/\°'y Fl 2 
6. 1 2 9§<t:^iStt5ii<!:*^prtg<t:*5„ ^n6ib^ 
W9--l'X©:^*Gl®/^y K1 2 6. 1 ig^mmLtc 

^fl?figT'^5„ **liSfi5^a)f8^lS?(DiB5'J*S 
T-tt. fl3t^?c^)SBl*'^5I^bLfcJg«iJ®1 2 5T-SS 
^ ti¥ii^btc J: ^ Tlllia < Iffi/ \° K 1 2 6 , 12 9 
^mmzl^ i. i: <h t lcm?lcJ:t-5:T)£l^^±s!ilcmg/ \°7 
K1 2 6, 1 2 9^}iS7?. :k(Dm-^WT.mzmi 

Sfc. ;d— K 1 2 2 0-BtffiJt^g|5t7t 1 2 3'\ 

[0 10 2] [5SftaiPm?Ol3$iJ:&a] :^t::. 112 6 
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[0 10 3] 5fe-r~|gl2 eiCT^Tcfcdtt. ^S^iS'yXmm 

ri^<om-mm^ 6 i±tc7t;U7 7X->';=iyfii e 
26Wfi8s-n«o ^<Dy=Ei\/yTX-/'j:=\>m-\ 6 2\,t 

-> i; =1 VI1 1 6 2 ±l::l*Ti6«fe«iflii: LT-> U □ yMit 
HI 6 3!b^fBfig7*-tl. •?-0±lt?*ffih7V-:>";^^' 1 6 4 
h <7Xtt(j:ffilcJTJ^?ti:5„ SIS h^Vv-'X^ 1 

6 4«7K'j -> u a >Bi±ity- h^^kMs -5^- hmm^ 

fi!6Lfct<^T-S?.o cn6»flIh5Vv''7.^ 1 6 4tiiS 
tiT 33 y . I^J K. SfStt-r 71- > X 5^ > i:' 
0):&»lCcfc ^TK?5^iiffl<7)-;§iiVt;l/7 7'X-> 'J =1 > 

[0 10 4] :k\,m2 7[Z7rst<i:'!>lc. ilco<t3^m- 
Sffi 1 6 1 1 6 5 (C>ivt*t?-y:TS*i^W 

^l5¥=&^T5o -B$«J$fflgP«1 6 5fl)^-Sffi1 6 1 
ltJ>t*$-rSElCttSiJlli^ 1 6 6 iS^giJl 1 6 7*^2^ 
iC^&oTfTM^tlTL^So CCIT— BSimfflgPWl 6 5 
a)15ij<!: UTtts /JvXSSs 5S;t3"^X«S. 7^X^ 
•y?Bffi&if=&ffll^5i:<!:*^T'^, -B$«Jtfflg|5Wl 6 
5±<7)iiM11 6 6©15iJ<!:LTttx 7'vm^-\-. 'y'J 
□ TkJg'ttjggfiJ (0IJ^«'PVA) . t°'J^~ 

5commm^ 6 7tLTim^^ (uv) mitmm^ 
[0 10 5] -mmm%m-\ e 5<Dmmmm i e 7 

it. mtLtcmU^ 67 s tmWitmH^ e 7 y*MgS 
■r5J;3^^:pB^*^. *iI<b?itsEi 6 7ytcSJRfe¥tc 
*^6^5»flih^Vv'X^ 1 6 4!bM>iBt"^J;-pttfiM^ 
tJ-ti-?^l5„ mitLTzmU^ 6 7s t*51{b^m 6 7 
y ftTO-rS J: <5iJ^t* U VSl^k^jt^SiJ^ 

Si^^tCTSJi^SlJtt^JtU »liih^yv''X^f1 6 4^ 

S©JiMh^>i>"X^ 1 6 4^U-+f-lcT^-g«51 
6 1 0«®A^ePS|tLTjSIi h7>->'X^ 1 6 4^m- 
ste 1 6 1 ^-+f-77'U— > 3 V^fiJffl LTgiJil 

[0 10 6] C<DU-1f-77U— >a>^fiJfflL/cPJ 
mtcfcoTv ^M^SifmA^ft^^SSHh^Vv-'X^ 1 6 4 
tt]gMfflyrojga»J^ 1 6 7 ©*5Sfk^lSE 1 6 7 y icBW 

#n5o fawu— tf-ATO^nst^^isKro-sii V 

v-'T.^f 1 6 4^COL^T^*, ^tDSr^jge^JJi 1 6 7(Dg|5 



^^6^5i?^bL revisit 1 6 7s7-$U. [y-V-'hmmn 
Tl^%L^/c46tC-B#ffiJ#fflgPHl 6 5tJlce¥*n;5:r 
112 771*1 -^OSHh^Vv-'X^ 1 

6 4 fctt^^JMJRfl^lc U-^f-BSM* tiTl^^6\ n tf -y 

^ 1 6 4liU-+f-ps|t^tlT$5¥*tiTl^^t£Di:-r 

1 6 4 (4m-stg 1 6 1 ±[zm\^nT^^m^ y tii 

[0 10 7] ;^?IC. SJRWSSHh^Vv'X^ 1 6 4© 

m-si6i 6 1 t^^-mimm^^-\ e 5'^<De¥^&^T 

o/i:.!:35T\ |512 StC^^fcfcolt^Jll^bliiSEl 6 7 y 

(Dmmmm^ 6 7 ^wit^-^r^mm-^^^. za^wit 
h 5 > v-'x^ 1 6 4 it-mimmmi i e 5 c^^jgs 

^yji 1 6 7 (c«Jt?^fcmiT\ E«*lC<S5f *tl5„ 
[0 10 8] [12 QlOTv-Tct^l;:. ;::^IC-B$«f#fflg|5tt 

1 6 5 !b^6S 2 (D-mmmm^ 1 e 8 (c»h h ^ 

X^z 1 6 4^$5¥-rSo m2CD-B$<Si^fflm^1 6 8li 
^Hh5>i>'X<? 1 6 4 0?iflI¥W*JliJ^^=S<)g± 
tt«-li--5fci6lcffifflit-;h.. #tc»fiih^>v''X;5f 1 6 4 
(DSK3b^F^Mi:a6&c^Ji^tz:«s ^2(0-ii$e}tffla5 

tti 6 8iiffifflL&< -^m^ui 6 5 

;b^6m2©-li$«JtfflBP*<fl 6 8tce:i:?;|asjg^tc 
It. m^<D»m\-=7y'y7.ii'^ 6 4T-»]||tT'?f5J;3 

in. 1 6 7 g A^J^aS, 5^^'^ 1 6 7 g 

g!5(iiiJSI)i 1 6 6STS-:3Tl^iio Sfcli. ^^ISSl 6 

7 g mmm i 6 e t^^sr^o 

[0 10 9] iiotiMli 6 6Tiyil?-t^§e:<!:7\ - 

munmtm i e 5 2 1 e s 

^Mh7>-7X^1 6 4^m^L (113 0) . ^t^T^ 

$i:i:-r« (sne^xs) „ iKDxmitwMiomytm^ 
[0 110] mmts El 3 1 ic^fcfcaic, s'txs^s 

^S^7-7X^'yJ'S*S^:<>f©m=S*g1 7 6±tC. » 
Hh^Vv'X^fl 6 4«||iP^LTJI5REU -Jf- hmSS*! 

x^'i6 4roy-x. i-'iy-rytmrnt^o 'i:<o±im 
mmmm^ 7 2. m\Pim^ 7 s^mmu is.mmt^ 
iR]g«i 6 9tt(Dmm{cmmmmm-\ 75. isiRisii 

7 4^JRfi!6LfctcD%J>tJi#?-tJr. m^B^HALTm^B/^ 
^-il^imt^o 7 6±03»Hh7>-::>'x^ 

1 6 4it^^BmmmTtLTmmt^. m-mm-i 7 
6±7^iSh7>i>'x^ 1 6 4it-$mm±$imz^ 

-S|igffi:^gi;;£7l*. lli;$5¥<S*=&icllf SJf^lc 
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T. (n+m) 2 = n 2 + 2 nm + m2■(;-$;S^;,^^)^ 
[0 111] t^^l:\ ^^9^t-Vrs.E(0^%m^ 

[0 112] m2\,t^%^^t-\^(Dmmmit{. 
^Vfmi 8 9 5 5 6 e^oimmmts^xfmMzmm 

1^n^m%^-ft- KT-$^„ s:<7)S?iilwi-®ffliJlciE 

myb^'-<t- KOI^JT-^ Us U - K7 U-A 2 0 0 (iia 
Pl^HT tciBISTrn/cIEft-W<7)«ffi^fTMt- ^ 
U - KSI5« 2 0 1 . 2 0 6 [C J; U Igfig* tlTl^?.o M 'J 
-KaP*^20 1s 2 0 6ti:ti-?-tl6CD5t!SSgP2 0 2. 2 
0 7lC5l3t9^'y:/1 9 0^ttS-r«¥±lgl?2 0 3. 2 0 
8AM?nTt.^i.o $/c. ¥ffiSI52 0 3. 2 0 8tC,^ 
<ffiiJJlSlCtt^tlS¥±flgP2 0 3. 2 0 SA^eWiJWS 
f4LTSI^gl3 2 0 4. 2 Q9ti^-Wmm^iHri^ 
«„ GaN»fe^^5^'yrT-S5583t^'y:^1 9 0©^ 

Ka5«2 0 1 JJctI>iE®<!:S^ 'J- ra«2 0 6 iC^tl 

[0 113] m3 3itnmW-9-29 39 0 4^'jimiZ 

5'y^7.SftBI3*J2 1 1 (D±tcL ED«^2 1 3 5ttS 
L EDJ|?2 1 30me2 1 4i:lK?2 1 2^ 

[0 1 14] igl3 4l*|WlL;<!ttrJ¥9-29 3 904-^ 

= -y •j'xrosjtgPiW 2 2 1 iz-n(ommm^ 222m. 

^^tlTfcUs LEDK?2 2 3<7)S®(7)-ji«tfl)««S2 
2 4 (*2»ltt05 -5** 2 2 5 J; y 7 U -y -y 
?;h,Tl^?>o L ED^?2 2 3l*-lr55-y^';^3feJ#g|5« 

it±fflflg2 2 6*'<>iA^nTt^?.. 
[0 115] L*^L4ti^6. e^tDcfc^^fg^^'-TTl— K 

UTl^^o L E D^>y:/t*':7i/\a)«liA^61li>t7(Z)9''y 

■:fm\z -> V -^'^ tis ^ n^n/ \° 7 ':7— v>tci^±s-n 

5/c:i6lCs HiOL E D5^'y T^ro^/jsiW 
';ftOD:*:??T'Sy, /\°'y^—:>"lciRiS*iL/i:tt«lT' 



[0 1 1 6] *CT\ Sifliil&mS^u^x^Rltgi: L. L 
[0 1 1 7] fiaji 

S2 3 1 ii^a)56^«?<!:LT*. m. ^(Di 

[0 118] *15ljOiHi^j!^i^M2 3 1 ^c^5l^T^*s 
2 4 0<7)Sfi±S2 4 1 (C«. ife66^L:46F/T^<DiBiS^A° 

^-y^m\^xm^-^^tc^mm 247. 243 ^'^Ajfis 
^^^Tl,^So c c:T*iB«Jl 2 4 8 1* p 

■r S /i:a6a)i3i^T'S y . iBSSl 2 4 7 ti n SffitCfg^^ 
1«*&-r^/c46©iEii^T-2B^o Ctiei3*S12 4 7. 2 4 
8 (D-5^«ftJifbt- 5 C i: 

[0 119] B3iS^Ji2 4 8±lrti. iKfaB)6:lBtCD«^i: 
\mm LTiBIS* tlfcSa^BJSgl 243 ^'tp mil 244 
^^>LTiB?+lTU^?.„ SJlJSMJi 2 4 3 mm.t^^ 

*lT± ffliJlteS L T ^5: ^ T±MS1 2 4 5 *^ b fiEM L 

JlT-*^, ^:0^erB^i!6MJi 2 4 3 tt'^'^i/'yifi^cDSB^B^i 
aHM^wi^tL. ^(Dmm^^mmt^sm d - i o 

8^EilT-S5/c46. ^gH^afiEft^ 2 4 3 ©WEtif JH L/c 
[0120] COfifafiESl 243 tC(*Sttl« n M^t^ 

•y7°x^.;l/4^--l*S^-3T0^T. ^tl^'n^S^fe. «f&s 
»fe w u^-r n A^a)?g^feltSttJ^; L /c t © i: ^ o T § 

[0121] fsnmw\mi^^Biii^m2A3[m^umE^ 
&i.cfc3ici3Sffls^j5 2 4o±tc^g^n^o ^^^oT^ 

mtU^o i¥t<Wv A^ilJ?51;*;CDSflJSS12 4 3(i 
LTTittfi)6«12 4 5io:&6^oTfcy. ^©VX-^l 
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[0 12 2] Timmm 245 imiRmmcommt lt 
mt^t^tK ^7.<:>m(Dm^^^^Lrf^^B!^i.mm 243 
t 'i.mmLZTimmm 245 (7)¥±fl^±Ht*7ti3itii l 

®2 5 0<tLTtfiJfflT^tl^o *etCTiMmi2 4 5 

li n nmmmmoi-^^ <!: l t t ««g l ^si e ^ 

n m@2 4 9 ti^ffi^Smi 2 4 3 <D?SOmm.^trj: 
5o n «<i2 4 9 l4?g3t«?©@JEl!: J: oTTiMSP 
2 4 5 OTSPlCfiS-r «6\ ^B^afiK:!^ 2 4 3 A'* n 1^ 
24 9J:y«:*:*<^!!4:lLfcST'S«2:i:!b^6s nn® 
2 4 9 <OTgP©/ :^2 4 6 &fl5fi£ LTs SSalfiK:!! 2 

<bK±(7)fc46lC|i^ 0. 1=^7p>fl)Au^';/ ^ 
Tl^'So /r-^72 4 6(7)TSI5ttll^B$tz:StS±®2 4 1 

±ftiBig*nftiB^?li 2 4 7 \mmt^. 

[0 1 2 3] /\'>72 4 6cDlllSl^iB^12 4 7. 2 4 

8 a^mm. ? 6 icti^srsfiKMl 2 4 3 (T^iiHlcti*?© 

Si:'<Dffi#?[iJ6^6:&5e«SiJJi 2 4 2 T'JmiE^^. 

[0 12 4] El 3 6l**15iJOmiS^gBtCSg?n^ 
1@>!?(D«Jt^'f7|— K^,T^t-|21T'Sys (A) *i'<^?<D 

i/rfflEiTS y > ( B ) 3m^<r)±mmT'^ 3 5 tc 

<!: (*S*S±®<755£^73 [Rl Jii'^T±TiS <!: ^ 
[0 12 5] CCTH3 6lC.7^-r5g^^^'l'^-KtCOl^ 

Ti^^0^■r?.<!;^ m^mmm.2 4 0 <!:i*s^?)^j^«'-9-7 
fii2 4 5±\zf-snmmi^tc\,ti^n^mi^(r)^^Bm 

;lJi 2 4 3 ^mfi£r5©lC»Rfi£M^)b':ffiO->e.tl^„ 

B^am^ji 2 4 3 ^msim^K^^zmmt^m^. 

icSs^BfiEftS 2 4 3 ttSffiiHJCJ* LTli$4Lft<5!lx.(# 
S®^ifOfli?4ilSB^BE=&»L/c^5i'&M-r«o !|$tCSS 

y s i:b$sw^#^■ro^sT■$ o T7^:^B^B»<DmgiifT« 

(1, -1, 0, 1) HT'S^,. C(DS®^COl^T^ S 

m]mzy/\\ \ iw±.m^z.t\.zrsii), mmmyto) 
[0 12 6] zL^T'f^m.mm2 4 3\i.. 

1. >Sttl2 5 1 . Stj=m2»ttSJi2 5 2 6^65:551 



I l)5^l^fk^tl¥«1*:^BeMgZnCdS^{k 
BeMgZnCd 0^^b^tl¥j»ft^fflt^ 
^ri:6^T-*s ^lc«^fb:^j~i;':'/A (GaN) m'&fft 

mtT)lZ-'^h (A I N) ^<b-&!a¥»*. 
m.it^yj'-pu (I nN) S{b-&!ti!i)¥»fts ^^b^Vv'" 

•tfhij'ut^u (I nGaN) mt^<i^^mw. mit7l\^ 
z-ohts^j-yh (A I GaN) mt^<i)ii^mi^m^ 

iSl,^T, I nGaN. A I GaN. GaNtsEimtL 

< s 1?Jk.«M nGaN I n G a N CD^'Pffl 

^S^b*-l±^l^l5ilToasa)A K ^£Dftta):f»^ 

ommf^mm^mif^ c <!:tf<T* . i5ij^«=ff«#)i<b-& 

!|?!3MSfi)6^;£ (MOCVD (MOVPE) ;£) 
xt:°^?:lF->-;£ (MBE-;£) ^ <!:'0)M^lJ5)6fi>£^. M-r 
K^-f Fmifi!6S5£ (HVPE?£) i:*^ 

e©a^-^'£.<D6Mf enso mo c v dt^t-u. g a v- 

XiLTTMG ih'J^^^ll'iJ'J't^h) . TEG (hU 
x^ilid'fj'yh,) . A I y-x<!:LTliTMA (h'Jp< 
^;U7/l/5^':7/») > TEA (.[■'J:s:=fiV7)l=-'y 

. \ nV-XtLTI,i. TMI ( h U ^ ^^/l^-Ov' 
-i/A) . TE I (hUi^^^U-f Vi^'-i-A) ^<!:~©hU7 

;i/+;u^M<b'&t)*^*<i^ffl^n. mmmt LzitTy 

tttlV-XiLTtiS i GeT-S 
tX«'5^';U7>«~7.. MgT'SomiC p 2 M g (->^P^ 
V?v>'x-;l/v"?'^o>'j7A) , Zn7-$nHDEZ 
Xf-ybv^^-?) 7S:^(7);<3~XAMgffl*^?.= MOCVD;£ 

cne©:tj'x^i5y^«"6oo° cj.x±tc})nii*n 

1 nA I GaNmt^^mw^j:k^^^'y^i\/mmt^ 

[0 12 8] M#W&iM«fi!6^-S<t LTWs Ttfifigfil 

2 4 5CD±tC»l^^X<7l:&fgfiEU ^OTX^'l^S 

^b-> >J riveted; oT+Mf^ C <!:*^7?^o 

tie. =nm^. mat. mBs iSRffj^;»jS5j:y'cti8cD 
mmmWi Emnmcommzt ^^ta^T-^^^o -^t.^ 

[0 1 2 9] :^^^(omwtm^.mmcmi,^sn?>^^^ 
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¥^^^Hrt^^:5Iffi^;nM-^^1»fflJl<tm2»m)i2 s 
2\z^^ixfcm^tin^o -;sttM2 5 2\,t^iBmmm 

2 4 3 \Zl\im-^^^t\ SrafiKm^ 2 4 3 iCfgfig^nS 
«gB^B)SgM2 4 3lcS*LT¥»ftg^ai-r§J§ 

[01301^1 mmm.\tpmMnm.<o^=y'v kut* 

JtEL. ^(D±tt I n G a Nl^-;Stt;i2 5 1 ,5: LTffM 

yb^xPti3t^<!:5C<!:*^T-#5o S'ffili2 5 1 7-$^ 
I nGaNJi^A I G a NMT-mtsifmtt^Zlt'^p] 
tg^^So -;Sttl2 5 1 ttm-cD/Ob-^JfttJlT- 

^Mt-5C<!:tprtgT-$«*\ (SQW) 
IgJis =Sm?#P (DQW) IgJi. ^-Sa^^tP (M 
QW) «ilfi^i:OM?#mSie=&flJfi!6Lfct.(Df$oT 

0/-cA6lcKS16'!Wffl?n5„ )Stt«2 5 1 ^ I n G a 

(cco I n G a HM^t. mm^^^oimuz<i^mmT' 

[0131] )iea=BJ5)6^li2 4 3±tCRM?n?.p«ffi2 

4 4t*)g'SS2 5 1 izm^^}iAt^rcisb(DmmT^s>^ 
i^tcmmt LZ'^mmu m^^'^ft- m^f-mii"^ 

[0 13 2] 2|s:^5lJroilfiR«5^SM^C33L^T^*s ^^^^ 

'<t- mi-mfBrn^^t mm-^^ummmmi^ 2 

4 0±tCiBiS*n5o ¥iB^Tii!Jfi!6mS2 4 5 

<^±S*^$gB^Bfi)6ftS 2 4 3 (D>S'ttli 2 5 1 h-^i^ai^ai'^ 
IStBLE2 5 OiiLT^ttgLv pmS2 4 4©J5l-fflii: 
LT«gt>#eoT7tlXaj L3?i*^H < r § <!:*^T:- 
SB^B)i!6MJi2 4 3l*JiJRfi)6MlCcfci,7\ftiiRJ«^ 
«-r-S.tf\ nmS2 4 9ffliJlcWyryy2 4 e i^lBIS^^n 
TfcU. 5g^L/c^t7)^13idiLE2 5 0iLTm-r5 
^*?S«DTiMM® 2 4 5 ^(i«li-lC-r&fc-67ic¥ 

iciiii;iS*icffioc:t6'«T'#. *6ic3gs»j2 4 ix-m 

Sl«gl46S C <!:T'«eftfiem/i 2 4 3 5 Em^'^X L$ d 

[0 13 3] ^fgit^r-r;;!— m^\m=?-^mmz%^ 



S/c. A->72 4 6lcd;oT*?l*IE*-St<7)mg 
*TOffl®ffi2 4 OffliJlC«46Snfc^ijgtC:&U. WS*^ 
TtU tH L (7)/i: 46(7)Effl^;l-r~^ C i: ^ l\ C O * 6 

[0 13 4] *15lJcOiliigm^^SlCtel^Tx nl 

m2 4 9'pi%y:f2 4 6rj:mmmt^^^t- mx 

ttjii:LTt.S<s S/cs Tti!3fi£:112 4 5ti|!j!|ig-r3 

fcA\ 2fea.7^0iSS^^ RGBJ-X5^(7)5e^fe<7)ffl^^ 

fflS^S 2 4 0 ±tciBr S <h tprtg7:-^?.o 
[0 13 5] *^5lJ^i:fcl^T«?^*. f«7t^?i:L 

[0 13 6] 15IJ2 
*15iJl*v 15yiOIl««5^gB^)S&5S3^(Dfl3t^f'f:i- 

li. El 3 7 icmt J; e> tt. ie,|gfflg«5 2 6 0 CDSfiSS 
2 6 1 ±lCiB,1ili 2 6 8. 2 6 9 A^ffM? tl, ^tl^iB 
,11^2 6 8. 2 6 9±[Ctt^:n?';nM>y2 6 6. 2 6 

immt^n. i%yy2bbs 2 6 7o±iiijitttpms 

2 6 4. nlg2 6 5^^>LTSgBl^i)6mil2 6 3?b'ijgi! 

^nrt^^o ssH^Bj5S6:iJi2 6 3ttiS¥«TSU. eis^ 

L^l^Sttl6»?nTfeUs pmS2 6 4. n«a 

2 6 5^S'ttJi^}^5&mi»«ii. m2^w)i(cmmeD 

6 3<DTffili:ffiS-rSpm8l2 6 4. n^8l2 6 5*'«M' 
V:/2 6 6. 2 6 7©±g|JlCigi^-rSo /^■>:^2 6 6s 

2 6 ici^mm 1 i:iiiiiici«ii<kjgJtaij^s!g?i-iigfflfk 

S«i»SiJ&<S©j«*§y6^6SSffiSSJ12 6 2T?E«* 

[0 13 7] *0lJc7)iii^^a^^s^^:^5l^T^^^ p«ffi2 

6 4. nn®2 6 5*iV\>:^2 6 6. 2 6 7 [Cjgi^* 
tl. Tt^f^^^-ti^Sa^BiiKmi 2 6 3 ^7j<¥tC[il Ua? 

(c^oci:*';-?-*. ^SiriSSSiJl 2 6 27)^81^1*146 
5 il ^SSa^BfiE^Jl 2 6 3^ ^*MiO^T L S 3 J: ^ ^ r=1 

^gSytilRl±-r5o S/ts /^>72 6 6. 2 6 7(CJ; 
oT«?ttIEm-S*©«1i6'<iB*SfflSlg2 6 0ffliJtCft46 
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^ z. <t t c 0*6^e*iisfi<5ij©ii0as^ssiiii 

[0 13 8] <5iJ3 

[0 1 39] E13 SlOT^-Tcfe^tCs C®5-±S<!:-r5+^ 
7 7f-l7S1fi*^6S5fiE^ffl»«52 7 06^ffiffl$tl, ^ 
©fiEmfflS«2 7 0±ltfi!Si:iB-a©/t-y7 7Ji&d:6^ 
6*5T±ftfi)t:l)i2 7 1 jb^JgfigSns ^■OTii!!fi)6S^2 
7 1 :&^-3Ti/U=lVffi{klS$/'c«^<blSA^6a«^X 

^i)6Mii2 7 2ic&T^L^i^miwmi^ JJcfct? 
m2 2»siiiiw/5)6*ns pmM^i-^m\x\t 

N i /P t/Au%<!;©^Ji^Pfliti:<t;oT|gfii6^n. 
nm®2 7 4*'i<^jK.«'T i/A l/P t/Au^^(D^ 

;5o pmffi2 7 3,mmmm\zi^-oxf&m.i£W.^i^. 

mJ5(0 n ffliBI2 7 4 li y 7 K ;!f-7*^'©#a€'ffil^Tm 

[0140] c:0c);3lCpmil2 7 3i:nmS2 7 4=& 
mi^Ltcm. figSfflS«2 7 O±0TiM^Ji 2 7 11* 

XtC•p^,^T. »Txf?.i:v Jl?gftli15'JA«'2 0 =^P 

[0141] '^Mt. mmmsmi 7 ow^sicui^x h 

hJi2 7 5®BuiBnmS2 7 4lC)i^)SLfc^teit^ 
FJPLv 03 9tc:5^x-rcfc5ltBSPgl52 7 e^SKUv^'X 
hS2 7 5tCj^fi)6LTi=gPlCH5fBnm®2 7 4*Bg$-a: 

[0 14 2] U-:^-Xh^2 7 50MPBI52 7 6tC. /^y 

y2 7 7=&><'y+is^<i:"^fyfflLTffjj3)6-ri.o fs^? 

■Bs c:<7)M">72 7 7(*y 'y+Tg^i'^&fiJfflLTJTJfiE 

Ttnsffii!gi37-s u ^ m»t L < tt«a»ic J; u c u . 

N i :&^(D/ry7^1i*5l 0 =<7p>cD;f*TffJi5!6L/ct. 
CDT$U> ^<DaH(iM<b|5&lh<7)feA6lC$tjO. 1 =^P 
V©Aup<-y+*^Jg?=h.Tl^S„ ^•y+/\>^2 7 7© 
f^^^^^ El 4 0 tCS^-r J; d iCv Uv-'X hS 2 7 5 im^ 

[0 14 3] Uv»X hii2 7 5©Km E14 1 tcS^f 
J: o \U mX\i.-n=^ XStS^ <!: it J: o T^ifiE? 
fflaig2 8 0±lCgi:«2 7 8*l''^fl5Trn/i:t.<^S-ffl* 
U 5fc©/\">:^2 7 7Sfl5fi£L/-cfi)6Sffi«tg2 7 0SS 



¥ffiS*S2 8 0lC>itfpl*#;5„ Ci:T'g¥«2 7 8«ite 

*^S$f <i:^i.A^6T-S5o JSMfflS«2 7 0 t^^mm 
4S2 8 0O±a[^±^a[R]*-a:/c<hi:5T\ Jsg^fflS^S 
2 7 0(^KH-r5:to-5?eJt«?<0«®/j^6K r FX+v/ 
7 U— tf-aUlHJHfgaY A G f-:&<h"ro U-+f- 

ji2 7 1 tmrnmrni 7 oci^sictts ^^6^56^ 

[0 14 4] j:a)U-+f-^(7)Bss^tcJ;oT^SI*;lafc 
^5g^^<7f— Kli. ia4 2tc^-rj;3lc. I51:W2 7 
8tcai66tl^A'i6l5¥fflSffi2 8 0 
tlSo C(7)t*. T)S^ ^i)6mfflS<S2 7 0 6^iiJtiWcS 
T-fe?.T±tt)Sftl 2 7 1 (D±Sl^:t*. G a if 2 8 1 *M^t 
«LTL^So iI(7)T±lSJ5)6SJi2 7 1 ©±®li7t?StijL® 
<*::&SC,»:!5)^S. G a)i2 8 1 =&P^£-ri>«a^Sii^Syx 
X 'y ^ V •^^■^ <!:'*':)5fi5-ti%„ C (7)X 7 5^ V ^*7';l/* U 

t L < ^^^^^cl^■r'nf•t K¥W 2 7 8 (T) 
®S§tg6MgT-r 5 i tD&L^c^; d tcx -> 5^ > ;^*^iM 

[0 14 5] mmwr^w,t9.G?.(r>^^(nmtm--^ 
mm.mmis'±x^wi.-t£t\.^^tf^^. E14 3ic.T^-r 

fflSffi2 8 0(DSffi±lcffiJtTrn/c5l^^~'r7|— Klifi 

«'aS(^^tOl5¥fflS«2 8 Oti^ffiffl^nSo ^lliJTli. 

2*^ffiffl;*nSo Pfi«^'y K2 8 2(D5t4Sgl?2 8 4lC 
?!i?l?L2 8 3*^flJ^*nv JE4SgP2 8 4[ct:-y5^tt 

wmmm.(nnu tf ^ ^ ic^a ^ /c t o <!: ^ -p t So 

S^-y F2 8 2©5tiffig|5 2 8 4(ii!S5l7L2 8 30MIB17- 
S5TiMftl2 7 1 ©±S««*ti;5„ COiKSf'^ 

[0 14 6] wm-mmmmd-j^\z'^-m.\.tdmm 

^%%^^t. 114 4lwT^-r cfcdtc. iS|,MStig2 9 0(D 
<tC5^T-JI«'n. i^iEilSfflS^2 9 0(7)iS(cSil^ 

SIS 2 9 0 a^^w.-^\t^mmm 291. 292 ft^mfiX 

^^XTfcUs l®«^-y K2 8 2*^§«?€i3ISffl*ffi2 
9 0 ©iHtcE^ Lft^s rJJX-r S <!:#?8Jt*?«iB«^ 
ffiS^2 9 0 lCffiJge?+l«o iB«®fflS«52 9 0O±H 
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s 2 9 0 (D^m-m^t^m^w^r^o z c zmmm 
[0 14 7] c(D^orsm^mm^2 9 0(Dm'\(Dm 

[0 14 8] SPE^'y K2 9 5^#^?©)tlS 

tiJLffliJT-$ST«fil2 7 1 <D±S*^eflU\fWv g 

egiJ2 9 3^5?<k^-a:5o igS§iJ2 9 3 A'iiSJgf kS^gg 
^y(7)Ji^lc«. SPE^-y K2 9 5 LT/\°yl/Xti- 

i^ii«J<7)Ji^lC«jiPEL^*^6iH^fflSffi2 9 0(D« 

E'N-v K2 9 5^;f3'57.-¥'E^:a"5X?3:<!i'<7)7^iiiiW4 

[0 14 9] *0lJ^Dil^tS5^^Ma)l^^i:&S^Cfcl^T 
\t. iB$gfflSffi2 9 0(D«<Stf-y^tc^t>-y:/j:ttiSa)5l 
3t«?6^-gLTi3llfflS«2 9 0«iS(e:ll^*tiS 

»ji*^Rr«gT:-S«o =&«?tt/^>:/2 7 7Sffll> 

fcs yr^72 7 7^ffi^,^T5S*^ffiMiB,'^i■^^ T^BXdiL 
55t,$(Dft;*;ft: t El C <!: i'ir^ i.. 
[0 15 0] ^fc, l5¥fflS«2 8 OtCffiJt^nTt^^ 

'&#ffllC|»SLT^SSy«:?JC»7-*^o Sfc. GaU 
0|«55^iB«gfflS«2 9 O'stOSgSulcRdil.tA^-p- 
i'y^vyT'i3*lfflSS2 9 O^JH»-rSJ;^&F«^ 

[0 1 5 1] 15IJ4 

*#IJl*> lll4 7fcj;y;EI4 8lC/TT-rJ;dlc, IBS^fflSlg 

[0 15 2] 'mAl\Zmt^o\^. fi!6ftffl®fi3 0 5± 

113 1 1 ±lcASSi^:^£DgB^aJ5)6^il 3 1 2A-<nJj5)4#ns 
^Sa^afiEftl 3 1 2±lC(*pmfii3 1 3*'iTiMmi3 1 
1 ±tCliMtCnSe3 1 46^mfi£Trn> p®@3 1 3<!: 

fiE^fflSiS3 0 5±tC«1t»©5git^^-*^}1JfiE? 
^OF^Hft'^BBSIfflStg 3 0 1 <7)a®ji 3 0 3. 3 0 
2©^f■y5^^^:3^^^5L/i:t.<D<!:S•pT0^5o 



[0 15 3] 5lit«?3b«?tlfcfig»ffla«3 0 5^ 

ieS^ffl§*5 3 0 1 iSttlpl^^s )i)6SfflSffi3 0 5(7)«S 
;b^e K r F x+->? ^-^-□l6l^^iZ1g;JSY A G 
ii'W U— y'-Tt^aSlif-r ^ C 1 7\ T±1i3fi£M)i 3 1 

m^m^zti^mn. mwmmms o i mmti 

So 

[0 15 4] m4 8imm^mmmm3 o i tcs 

^tol,^T^.llg5^TU\ igsgij3 o 7«5i{b*-B:5c:<!: 
T^mmmmmi^^m^o cajii^cais i 6 6^t 

tM:113l 1©±ffl(c}K^t3rtiTl^S',!:*^e. ffiS 

gij® 3 0 7 A'i^^i-si^iksuroJi^T-tt. mmmmm 3 0 
t\ mmmm 307 ifj^s^t l/c^t-g a ji 3 1 6 ^p^s 

t-5C<!:T\ iBil®fflB1S3 0 I 'sro^fpt L<1g 

[0 15 5] ms 

[0 15 6] m4 9izmi:olZ. B)6ftfflSffi3 2 8± 

mtmmizTtmmm3 2 7 ±{ct;nm^(om^mmm 
3 2 46«*n. m^Bmsm 3 2 4±ic(i p«3 2 
6 ft^TitijfiKft)! 3 2 7 ±tcttMtc n mmm.miFn. p 
IS 3 2 6 tMi^mmmtt^rcib(Dt'^yy3 2 sjs* 

[0 15 7]-:^. i3^fflSS3 2 o©iHtct*lgJi 
3 2 1. 3 2 2*^F/fg<7)ti°'y^T-ffM*tlTfeys J^igS 

ffls® 3 2 8 tMmmmm 320 a^wiri lts^* n/c 

-AA^fisJtJn^o fiKMfflSteS 2 8©«®*^5K r F 
X+->-7U-+l'-5EtM*Z'(g;^ Y A G U 

-■ tf-jt^psi-frs c <!:T\ Tm^mm 327 tmmm 

»<S3 2 8(7)»HlCli. g^jb^58^L. mm^ltm^ 

z^tm^^n. mimm3 2oic^-$^^t\ \y- 
T&^rcibiz, is.mmmm3 2 8±<D^^(o^m=fif 

[0 15 8] me 

[0 15 9] msoitirst^oiz. mmmmis 3 6± 
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tKnm^(D^^si^mm3 3 smmn^n. m^Bi^mm3 
3 3 ±izitpmm3 3 4t^Ttmmm3 3 2±izimic 
nmrn'^mm^ti. pmm3 3 4 tm-$^m^!^tt^ 

fcisb(r)l%y-f3 3 SAfffMS-tlTO^^o fiE^fflS^SS 3 

^p^LTi^So ii<Dmm.mmm3 3 6\mMmmm3 

0 tn^t^iioK^-^^. figSfflSffiS 3 6 ©KB 

g¥fflS«53 3 0lcKi:?tl5o 
3 3 0tctts:m->'J=l-V^liiS<!;"A^6G«g:?«3 

3 1 )bWfi!c?nTl^T, c:<D$i:?«3 3 1 tCctUs fgJt 

[0 1 6 0] E15 UCn^rd^e'li:. GaltDP^S 

tcd: U . fi^fflSffi 3 3 0 ic^lXtU Lmt^m\tr3i^l\i 

6^±®tC^fl;?n/c^2CD$5¥fflSIS3 4 1 
•yrSnSo COJi-&tcj3l,^T. ei:«3 4 0tt15ij^«'^ 

^mi\m^^^T-&'). mimi-^mmm 4 1 
[0161] Mn. m.m<r>m^mwsk3 3 oft'^pjA^s-ti 

5 C t T\ El 5 3 Ito^r J: 3 IC. 2 a)t£¥ 

fflSffi3 4 UcSi;*tl5„ 
[0 16 2] ^ LTm 5 4 iC^-r J; ^IC^ iB^«Sffi3 

4 2(7)±aiCtt«ei3 4 3s 3 4 4*'«mg(Dtf';/9^T' 
ffJfi!6Tt-tiTL^«<!:c:5T\ m2roei:ffl»«3 4 1 i:i3 
^ffiSffi 3 4 2 A^Sttfpl LTfSf#?tl/c. iB^ffflSSom 

mmw 3 2 8 cDKHA^6 U-+f-7t^BS|^-r?. C 
mmiti 3 4 0 (TJT' U— > 3 > cC U 5l7t^?t*il? e 
iB*ifflSffi3 4 2tcfSJt^n^„ C<DI5¥ 

&'£.<D7-$i./c46tts fi)6ftfflSS3 2 8±(7)^S|5CD^7t 
S=£ft!JtDjSgO*?tcS^LTiliy5IU iBi|lfflS*g3 4 

2±(^iggsj3 4 5^si<b*€TH«iS^sa*^^fi)6-r 

«o fi:i:«3 4 0(7)7:?'U— >aV©^**'«^)t 
[0 16 3] 

©l5¥fflSffi3 5 0±(0ii^*:f3 5 1 (Cti. 

ISfiE-r ^ cfc o lo. TilSfijoftJl 3 5 3 ±lC7^SiH;^(©gal 

J5)6si3 5 4*'!ffMTrn. pms<5:S^^iwi?i)ii-r?> 

tclsb<DI%y73 5 5;bWfi!6T3rtlTO^^*\ m20l£^ffl 

s^S3 5o±^ct5l^T, 5gjt^?t*i3iiiffiS^so«iit:° 

l±fiiJ6tll«Mlz:|llL:T'$«o 



[0 16 4] ms 6\Z7rsr^oK. m2(Dli¥ 

Zt7:\ mm^3 5 1 >a Vltcfcy^g^*? 

ti^^C-t^^^ti, leSgJi 3 6 2. 3 6 3^mtMi 

yjILs iB$SfflS1S3 6 0±ro3geSiJ3 6 1 «5lib3-Hi 

zmimjjkmwt^^^^t^o s&\ S¥*?f3 s i cot7 

U— > a V(D^?!b^fi3tS?«ffl(c#« LTL^5 * ti 

[0 16 5] ms 

0 3 7 1 ±(i; p mSi3$g 3 7 2 m}fS,in. 

^-0piffiiB^3 7 2(D±4sicigs-r^ffjT\ Anmm 
'iR(DmmLrdmMrBm^^t^f&^Bmms3 7 At^^ 

OMlil<^SgfJ13 7 3lCffii6ii$tlT^Jt?tlTl^ 

5„ m^Bmmm 374 ictinsx 1 mwm. si* 

m2liBJiA«T*-tlT33y, c:(7)iea^Bfi£MM3 7 

4im¥Bi^mmmmmLrcmT'mmm3 7 3iz^n 

*;h.TU^5„ eB^B£ftS3 7 4<D<i?4^BlHlCWS® 
ICI* p Bffi 3 7 5 AWfiE? tlTfc y . ^alfiEftJi 3 7 4 

<D±fijitt*. ^^Bmmmtmi^rcw-w.Vi(DTim^m 3 
7 6 L. coTimmm 37 e (Dimmt'^W) 
aiLiS3 7 7i:*n. z(DTim^m3 7 6(r>%w)^ 
LE3 7 7 [zisi^T. m^mmttji^m 1 mmm. >S'it 

m2 2imiic7)«liBP<!:(iS1S±S3 7 1 cD-;£|g;^[R) 
T-fi^ 6^0^TiMftJi 3 7 6 (75ftg|3lC(* n maiBit 3 
7 8!bWi5)6?n«^Wt!:®^*^To^;So ^(DnmffiiB 

^3 7 8CD-immi&mmm3 7 3±ict5is?tiT 

fey. /c,»:x.l«ig6^6&^ffie»J^3 7 3 6^^il<bL 
/t^. n ttSlBilil 3 7 8 3mm(0J - VlCfl^fig^tl 
5„ n n:pi3«S 3 7 8 -r 5 <t;'«gl6^6* 

[0 16 6] :$im(ommmmmmici3i^T:it. p^m. 

^ y . 'pr^<tkn ISIBIS 3 7 8 ttTifJ^E^l 3 7 6 

<DyimviiiLm3 7 Timcimr^rMc. wimo^^tc 
i>m^mT(D^ 'y yv--<x^'h^ < -r c t*^?-? 
sfc. n mwMm 3 7 8 <!: p mmMM 3 7 2 im^Bis.m 

JI 3 7 4 ^^:oL^T±T^^:»^tT?fM^ tis 3 

[0 16 7] ±aici^mis j'iyy^cui, n \ 
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y tc cfc ^ g^T-s o T t ^f{:m=?'cDmm±(DJ ^ > 

-Sfc1-^<l:3tc:&?,(DT\ iii«t°'yfiA^-£lc&y. li 

[0 16 8] *5e0^^^:^3l^Tiii^i^/^^^^<!:^*. 5g7t^" 
-<7|--K (LED) . i^jSftU— tf-%^~<D56J^«?=£ 

tfv'aVgm tr7^:!|-SSgBs ziyifzL-'SKDtjiE 
[0 16 9] 

5ium2j.X±T'1 0 00 0jL(m2j.XT(t:?tl/c«i|iffl*-tl- 

[0 17 0] ^tc. :^mB(omim^^^m<DmmyDmiz 
[0 1 7 1 ] *§g^(oii?(DiB5ij*asr/iii5fi5 



KA^o/cf^Pi^fiJffl LTJ;tl5EW-'t'rX<75me/\°'y K^i:" 

[017 2] ^tc. :^^s^(om=F(DMm:^mmm\m 

^mfiUT'^ 5 <!: i t. ^^:^?^^:ib's:T/£l,^^M^^:«@/ ^y 

t- \''(D-v^ui^mmi'^(D^mm. g a ummw 

[0 17 3] ^btt. *5gB^©^?®iB5iJ:^;£Sl>Mi 
it^Z. (n+m) 2 = n 2 + 2 nm + m2T$i,^:i: 
[0 17 4] Sfcs ^fSJ^^-r;;!— K«?*i«igB^Hfi)6^B$ 

^iifc J:y'$SB^ai7!6MJl=&7j<¥tc|W| L;a^-(c1S-Pu 

[0 17 5] &fg3t^V7t— K«?^i^^^^fig^g^c^g 
icr?>^t T\ mimfms(o^mcm^ y «iR]±-r 

n -b X±t ilJR^iEft iJ,-iS^J5!!'J>lc^ y 5iA.fct (D <!: ^ 

[0 17 6] *ll»J©iHi^mi^M(^M3i^;StcJ5t^ 
iB$^fflg^S<73mffit°'y5^tc-&^3-iJ-/c^i!(CD?e3^« 

Sji=i X h ^igMT-* 5 <!:<!: t tcSSB^P^rro^JgA'^Rrt^ 

g?ti> fiii^fcyt-5c:<}:t^<s S/cZ^-r/vhC) 
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S^mi 002-261335 



m 1 ] 1 (DmmmT'&^mmm7r^mm<Dm 

msl *5SW<7)m20*Mi15iJ7-$5il^Sa^gmo[s] 

[El 4] Tipi^mcomsommmT&^mmmmmmom 
[EI 5] *?8B^o^3<^iiji<jij7-^;siifia5^^^©iy 

[El 6] *5|0^(7)ll3(DIIM7S?.iHmT^gS<73» 

ig^a[ci3nt^-Btej#fflg^(^Egifi^.T^t"i?iEl 

[El 7] *?|P^<7)m3CDllffl^JT$^il#giT^^S<Di^ 

[El 8] :^mmm3(DmmmT&^mm^^^^m(om 

[El 9] :i^^m(om3<DmmmT3i^mmm^mm(om 

[Ell 0] w^<7)m3<^ii)!ii5iJT'S;5iii®«.TTggro 

[Ell 1] W^<^M3(D*)5S<5<J7-$^iiHS«^^gO 
ElT-cfe^o 

[Ell 2] *5gP^©m3CD^)li5iJT-S5iiM^a^^m<D 

[Ell 3] :$imm<ommmm(r>m^mm:^m^^^fm 

jCEIT'JBSo 

[HI 4] 2|s:?80^OIIJif^filOftt(7)«?oa35iJ*;SS-^ 
[HIS] *fS0^a5*ffl?KHlom?©@B5U^attfctt5 
[Ell 6] 2|s:?e0^OllffiJfJSIcD«?aDi3?iJ:^?£tCfcft^ 
[Ell 7] 2|s:5g0^(O^)5gflMcD«?©iB5iJ*;£tt3bnt?. 
[Ell 8] 2ls:?g0^cDllM^i^(7)^?^DiB5lJ:&;£^^:ffl^.^e 

ti5f«7t*?<^i9J^n^-rEif $-3T. (a) mmmt 

(b) ^PSElTS^o 

[HI 9] *5g0^o*Sli!jf5ttoil3t*?-oiB5iJ:&jSl;:d3 
[El 2 0 ] *%^(^)l|jli8ifl5g|Ofg}t«?OiB5iJ?^>Slc33 



[EI2 1] *?gB^CDllMJIg05e^S?tDiB5iJ;^-;Stc33 
it^^ffiOlS/ \° y KflMiSol^ii/fSElT-S 

[El 2 2] *?g0^O^JSmig(7)lg7t^?cDiB5y:^-;£lCfc 
lt5PS»I^ia)I?SK®EI7$^o 

[El 2 3] :$imm(Dmmmm(o^^mTom¥mmcis 

It 5m^e¥lS<7)lSiTSE17-$ 

[El 2 4] ^fgB^t^HJaflJMWfgJtS^^DiB^J^jStcfc 
It 5«feiif JiOJBfi£lS©XSI»fffiEIT-S So 

[El 2 5] *5gR«®l|]5SJ]5!l§®^it^?01B5iJ*-Slcfc 
ttSiB«IJgfiglS©lSBliSEIT'SSo 

[El 2 6] :i^mm<Dmmmm(D}&^Bpmmi'<Dmm:f5m 

So 

[El 2 7] *fg0^<z)^ssffjM(D-;sH^HSijap«?oiB5y:^>£ 

It ^ ^-$5¥I*i(7)X?ilSTSElT-S S o 

[El 2 8] :$im^commmm(o'^^gmmT(om¥iy5=,ii 
[z.is\,f^-mim^tmT'<Dim'!im^mtxm^mm 

[El 2 9] 2t:5g0fl<7)^JSHMO-;SrH^iJiSP^?(7)iB?iJ:^-;£ 

m.^xm<oxmmmmT&^o 
[El 3 0] *5eP^a)ji))gfl5fliojSft*jap^?<7)BB5ijfr^ 

[EI3 1] *5gP«©llffifl58l<7)>SB^B$iJ«a]^d=^(7?iBfJ:?^a 
ie3bnt«-;^l/\°:t^/U<!:LT>i>tlRlgS=&RMLT-;SH^H5iif 
A Lfcms^.7^t-I?iiff®ElT*^o 
[1213 2] ^5t«?cD-1fiJ^m-riT®ElT-^§o 
[El 3 3] ^3t«?®tiS<D-15lJS,T^-riSTEEI7-S«o 

[El 3 4] ^t^mi'aimimo-m^mtmmmTS, 

5„ 

[El 3 5] 563t^?<DSH^HJSfi)16^iiJBLTIIg*ti/c 

[El 3 6] m 1 omx^&^mim^^^mmnmt^^yi 
^^t-F^mtm-v&-3T. m=¥-<Dmmm (a) m 

^?ro¥EEI (B) T'$5„ 

[El 3 7] m2m\X'^^mmm7rM(D^^0Wimm 

[El 3 8] ^3©<5iJT$slifl!«.Tx^m<oiyii:&j£t;:j5 

[El 3 9 ] m 3 ©iJlJT-SSllfia/T^gMtD^JI^jStCfc 
[El 4 0 ] m 3 cD^]5S19JT-SSilfia/7^lgB(7)iaJt:^S 

tcfett5/^>ya)fl5fiEie^5^t-xsiT®Eif$So 
[EI4 1 ] m3(ommm7:'ti>^m§im^.mnoim^-^m 
izts^-)r^x^i\,d(:-i^-L.(D^»ixm^mrxmmmm 

[El 4 2 ] ^ 3 (Dmmmx'&^mmmwi^momT&ijm 
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[El 4 3 ] M 3 ommmT'S, ^ mmmirMmcDmi^ijm 
[m 4 5 ] ^ 3 <Dmmmi:'i^^mimm^m(Dmmi5m 

So 

[1214 6] m3(ommmi:'io^mim^mm(Dmmyjm 
[1214 7] mAommmn'io^mimmmnmm-^m 

[04 8] m^cDmmmT&^mmmTnmmtom^ijyi 
[1214 9] mscommmT-^^mimTnmmcom^wi 

[n 5 0 ] me cDiiM7$ ^ iifiajj^^m<Dii5^:^-;£ 

[115 1] ^6(D*ffl15lJT-^Smt«5^gg©IS5g^-S 

[El 5 2 ] S 6 (7)IISi!lJlJT$SmiaxXxggCD»ii*>S 
icfettSU 2 S^-riSKlfSElT'S 5o 
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